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(54) HONEYCOMB STRUCTURE FOR CLEANING EXHAUST GAS AND CATALYST BODY 
FOR HONEYCOMB FOR CLEANING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure for cleaning exhaust gas which is usable for a 
long period of time and a catalyst body for honeycomb 
for cleaning exhaust gas. 

SOLUTION: This honeycomb structure satisfies the 
relation expressed by the following formula (11): a/E2: 
0.0161.a.(GSA)/{HD.(pC.C.AC)0.5}... (11) (In the 
equation 11, a [MPa] is the material strength (single 
sheet bending of ribs), E [MPa] is the Young's modulus 
(single sheet bending of ribs) of material, a[1/K] is the 
coefficient of thermal expansion of the honeycomb in a 
direction perpendicular to a flowing-through direction; 
where a2:1, GSA [m2/m3] denotes the geometrical 
surface area per volume of the honeycomb, HD [m] 
denotes a hydraulic diameter of the honeycomb cell, pC [kg/m3] denotes the bulk density of 
the honeycomb structure, C [J/ksK] denotes the specific heat of the material, AC [W/mK] 
denotes the thermal conductivity of the honeycomb cell = A.h/p (where A is the thermal 
conductivity [W/mK] of the material, b is a rib thickness [m] and p is a sell pitch (spacing 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has-been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Cell partitions (rib) which form a complex of two or more cells which adjoined, 
respectively, It comprises a honeycomb outer wall which surrounds and holds a complex of 
this cell. It is a honeycomb structured body for emission gas purification which purifies exhaust 
gas which flows through inside of a cell according to a catalyst contained in a catalyst bed 
supported on said cell partitions, or said cell partitions, A honeycomb structured body for 
emission gas purification, wherein said cell partitions fill a relation shown in a following formula 
(1) about a material property and the cellular structure. 
[Equation 1] 

Sigma/E>=0.0161andalpha-(GSA)/{Hj^and(rho^ and C-lambda ^) °-^} - (1) 

the inside of a formula (1), and sigma [MPa] - material strength (one rib's bending) and E 
[MPa] - material Young's modulus (one rib's bending). Honeycomb Coefficient-of-thermal- 
expansion: A vertical direction corrects alpha [1/K] to the flowing-through direction, alpha>=1 

and GSA [m^/m^] per honeycomb body product Geometric surface area. As for honeycomb 

Structure bulk density and C [J/kgK], in a honeycomb cell hydraulic diameter and rho^ [kg/m ], 

material specific heat and lambda^ [W/mK] are [ H^^ [m] ] honeycomb cell thermal conductivity 

= lambda-b/p (here), lambda shows material thermal conductivity [W/mK], b shows rib 
thickness [m], and p shows a cell pitch (interval of a rib) [m], respectively. 
[Claim 2]Cell partitions (rib) which form a complex of two or more cells which adjoined, 
respectively. It comprises a honeycomb outer wall which surrounds and holds a complex of 
this cell, It is a honeycomb structured body for emission gas purification which purifies exhaust 
gas which flows through inside of a cell according to a catalyst contained in a catalyst bed 
supported on said cell partitions, or said cell partitions, A honeycomb structured body for 
emission gas purification which is provided with a heat stress relaxation means for easing heat 
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Stress applied to said cell partitions and said honeycomb outer wall when purifying exhaust 
gas, and is characterized by things. 

[Claim 3]The honeycomb structured body for emission gas purification according to claim 2 
which is what is constituted so that it may have one or more slits which said heat stress 
relaxation means formed toward the direction of a medial axis from the surface of said 
honeycomb outer wall, and in which the part carried out the opening at least on the surface of 
said honeycomb outer wall. 

[Claim 4]While having the composition which divided a complex of said cell into the 1st two or 
more honeycomb segments at a parallel flat surface to said medial axis, said heat stress 
relaxation means, Constitute and become so that it may join by a joining layer if needed, and 
And the length (L1) of the flowing-through direction of said exhaust gas of said 1st honeycomb 
segment (axis direction), The honeycomb structured body for emission gas purification 
according to claim 2 or 3 which is what is constituted so that a relation which shows an aspect 
ratio [(LI) /(PI)] with a diameter (one side) (PI) in a following formula (2) may be filled. 
[Equation 2] 

2<= [(L1)/(P1)] <=10-(2) 

[Claim 5]Said heat stress relaxation means is what has the composition of multistage shape 
which divided a complex of said cell into the 2nd two or more honeycomb segments at a 
vertical flat surface to said medial axis. And the honeycomb structured body for emission gas 
purification according to any one of claims 2 to 4 which is what is constituted so that a relation 
which shows an aspect ratio [(P2) /(L2)] of a diameter (one side) (P2) of said 2nd honeycomb 
segment and flowing-through lay length (L2) of exhaust gas in a following formula (3) may be 
filled. 

[Equation 3] 

0.5<= [(P2) /(L2)] <=5 ~ (3) 

[Claim 6]The honeycomb structured body for emission gas purification according to any one of 
claims 2 to 5 which is what is constituted so that it may have one or more notch sections which 
said heat stress relaxation means allocated in the flowing-through direction of exhaust gas of 
said cell partitions which constitute a complex of said cell (axis direction). 
[Claim 7]The honeycomb structured body for emission gas purification according to any one of 
claims 2 to 6 which is that from which said heat stress relaxation means constitutes sectional 
shape of said cell which constitutes a complex of said cell in polygonal shape more than a 
triangle. 

[Claim 8]Said heat stress relaxation means septum thickness (T^^) of a cell which exists in 

less than at least 10% of field of a radius (half of one side) from a medial axis, The honeycomb 
structured body for emission gas purification according to any one of claims 2 to 7 which is 
what is constituted so that a relation shown in a following formula (4) between basic cell 
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partition thickness (T ) may be filled. 

c 

[Equation 4] 1.2 <=T^o^c"" ^"^^ 

[Claim 9]Said heat stress relaxation means The length (L3) of the flowing-through direction 
(axis direction) of said exhaust gas of the whole complex of said cell, The honeycomb 
structured body for emission gas purification according to any one of claims 2 to 8 which is 
what is constituted so that a relation which shows an aspect ratio [(L3) /(P3)] with a diameter 
(one side) (PS) in a following formula (5) may be filled. 
[Equation 5] 

0.5<= [(L3) /(P3)] <=2 (5) 

[Claim 10]The honeycomb structured body for emission gas purification according to claim 1 
which is provided with said heat stress relaxation means according to any one of claims 2 to 9, 
and is characterized by things. 

[Claim 1 1]A honeycomb catalyst object for emission gas purification a catalyst bed is 
supported and coming on [ of the honeycomb structured body for emission gas purification 
according to any one of claims 1 to 10 ] said cell partitions, or a catalyst's containing and 
coming into said cell partifions. 

[Claim 12]The honeycomb catalyst object for emission gas purificafion according to claim 1 1 
said catalyst bed or whose catalyst is a thing containing an alkaline metal and/or alkaline-earth 
metals. 

[Claim 13]Main components of said cell partitions of said honeycomb structured body for 
emission gas purification, Alumina, zirconia, a titania, zeolite, SiC, SiN, mullite, Lithium 
aluminium silicate (LAS), titanium phosphate, perovskite, The honeycomb catalyst object for 
emission gas purification according to claim 1 1 or 12 which is a thing which is chosen from a 
group which consists of a spinel, a chamotte, non-orientation cordierites, and these mixtures 
and composites, and which contains a kind at least. 

[Claim 14]The honeycomb catalyst object for emission gas purification according to claim 1 1 
which is an SCR catalyst material in which said catalyst bed or a catalyst has a main catalyst 
of an SCR (Selective Catalytic Reduction) reaction and a co-catalyst, or one of the operations. 
[Claim 15]said SCR catalyst material - rare earth oxide [. such as precious-metals;V, VI, VII, 
group-VIII-transition-metal;Ce02, or La202, ]; - two or more sorts of multiple oxides of these - 

or - these - at least - multiple oxide;Na of a kind and Zr. The honeycomb catalyst object for 
emission gas purification according to claim 14 which is a thing which is chosen from a group 
which consists of alkaline earth oxides, such as alkali metal oxide [, such as K, ]; and Ba, and 
Sr, and which contains a kind at least. 

[Claim 16]Main components of said cell partitions of said honeycomb structured body for 
emission gas purification, Alumina, zirconia, a titania, zeolite, SiC, SiN, mullite. Lithium 
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aluminium silicate (LAS), titanium phosphate, perovskite, The honeycomb catalyst object for 
emission gas purification according to claim 14 or 15 which is a thing which is chosen from a 
group which consists of a spinel, a chamotte, non-orientation cordierites, and these mixtures 
and composites, and which contains a kind at least. 

[Claim 17]Main components of said cell partitions of said honeycomb structured body for 
emission gas purification, The honeycomb catalyst object for emission gas purification 
according to any one of claims 14 to 16 which is a thing which is chosen from a group which 
consists of Ti02, zeolite, aluminum202, and two or more sorts of these multiple oxides, and 

which contains a kind at least. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnventlon]This invention relates to the honeycomb structured body for emission 
gas purification, and the honeycomb catalyst object for emission gas purification. As compared 
with the cordierite which has spread through the automobile exhaust purification use widely 
from the former in more detail, a coefficient of thermal expansion is high (alpha>=1 and here). 
Even if alpha [1/K] is a case where were a honeycomb coefficient of thermal expansion of the 
vertical direction, i.e., structure (carrier) material with low thermal shock resistance is used to 
the flowing-through direction. It has thermal shock resistance sufficient as a structure, and is 
related with the honeycomb structured body for emission gas purification in which long-term 
use is possible, and the honeycomb catalyst object for emission gas purification. 
[0002] 

[Description of the Prior Artjin recent years, in connection with that emission control was 
tightened up and a lean burn engine, a direct-injection engine, etc. having spread conjointly, 
NO occlusion catalyst which can purify NO in exhaust gas effectively under lean atmosphere 

X X 

was put in practical use. As a NO occlusion ingredient used for such a NO occlusion catalyst, 

X X 

although rare earth, such as alkaline-earth metals, such as alkaline metals, such as K, Na, Li, 
and Cs, Ba, and Ca, La, Y, etc. are known, These days, K attracts attention especially from 
excelling in NO^ occlusion ability in a high temperature region. 

[0003]Although such a NO^ occlusion catalyst is supported and constituted by the carrier 

which consists of an oxide stock ceramics material like cordierite, or a metallic material like a 
Fe-Cr-aluminum alloy, the catalyst bed containing the above-mentioned NO^ occlusion 

ingredient usually, It is corroded by the alkaline metal activated under the elevated 
temperature of exhaust gas, some alkaline-earth metals, division, K, Na, Li, and Ca, and there 
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is a problem of being easy to deteriorate in these carriers. As for a problem, it is serious that 
react to the above-mentioned alkaline metal etc. and a crack occurs especially in the cordierite 
carrier which comprises an oxide stock ceramics material etc. 

[0004]As a measure for controlling such carrier degradation, in the porosity oxide particle 
which constitutes a catalyst bed, The silicon which reacts to an alkaline metal easily is 
included, before the alkaline metal which exists near an interface with a carrier in a catalyst 
bed shifts to a carrier, it is made to react to silicon and the art of preventing the shift to a carrier 
is indicated (JP,2000-279810,A gazette). A zirconia layer is formed between a carrier and a 
catalyst bed, and the art of preventing the alkaline metal in a catalyst bed from shifting to a 
carrier by this zirconia layer is also indicated by this gazette. The art which used alumina and 
zirconia for NO^ occlusion catalyst carrier is also indicated (JP, 10-1 6581 7,A). 

[0005] 

[Problem(s) to be Solved by the lnvention]However, the inside of the art indicated by the 
above-mentioned JP,2000-279810,A gazette, In the case of the technique of including silicon 
in a porosity oxide particle, shift into the carrier of an alkaline metal had the problem of 
deactivating the NO^ occlusion ability, when the alkaline metal of what can be controlled 

reacted to silicon. In the case of the technique of forming the layer of the zirconia which is a 
corrosion resistant material between a carrier and a catalyst bed, there was a problem that it 
was very difficult to form a zirconia layer precise on a porosity carrier, without generating a 
crack, a pinhole, an exposed part, etc. Since the corrosion of the carrier by an alkaline metal 
has the large coefficient of thermal expansion of a carrier of what can be controlled in the case 
of above-mentioned JP, 10-1 6581 7,A, it may put in practical use in respect of thermal shock 
resistance. 

[0006]Also in the field of the SCR catalyst for diesel exhaust gases (for example, solid type 
which forms a carrier with the material containing a catalyst) on the other hand. In order to 
fabricate materials with a high coefficient of thermal expansion, such as Ti02, zeolite, 

aluminum.O., and these multiple oxides, to a honeycomb type as the main Ingredients of a 

carrier, there is a problem that thermal shock resistance is not enough, and the solution was 
desired. 

[0007]This invention is made in view of an above-mentioned problem, and is a thing. 
Even if the purpose is a case where structure (carrier) material with low thermal shock 
resistance is used highly [ a coefficient of thermal expansion ] (alpha>=1), as compared with 
the cordierite which has spread through the purification use widely, It is having thermal shock 
resistance sufficient as a structure, and providing the honeycomb structured body for emission 
gas purification in which long-term use is possible, and the honeycomb catalyst object for 
emission gas purification. 
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[0008] 

[Means for Solving the Problemjin order that this Invention persons may attain the above- 
mentioned purpose, as a result of inquiring wholeheartedly, when cell partitions which 
constitute a structure (carrier) and a catalyst body fill a relation shown in a specific formula 
about the material property and cellular structure, Even if it was a case where structure 
(carrier) material with low thermal shock resistance is used highly [ a coefficient of thermal 
expansion ] (alpha>=1), it excelled in thermal shock resistance, and found out that a structure 
(carrier) and a catalyst body in which long-term use is possible could be provided, and this 
invention was completed. That is, the following honeycomb structured bodies for emission gas 
purification and a honeycomb catalyst object for emission gas purification are provided by this 
invention. 

[0009][1] Cell partitions (rib) which form a complex of two or more cells which adjoined, 
respectively. It comprises a honeycomb outer wall which surrounds and holds a complex of 
this cell, It is a honeycomb structured body for emission gas purification which purifies exhaust 
gas which flows through inside of a cell according to a catalyst contained in a catalyst bed 
supported on said cell partitions, or said cell partitions, A honeycomb structured body for 
emission gas purification, wherein said cell partitions fill a relation shown in a following formula 
(6) about a material property and the cellular structure. 
[0010] 
[Equation 6] 

Sigma/E>=0.0161andalpha-(GSA)/{Hjjand(rho^ and C-lambda ^) °-^} ~ (6) 

[0011](The inside of a formula (6) and sigma [MPa] are material strength (the flexural strength 
of one rib is meant and, specifically).) The material strength measured by 4 point bendings by 
the method based on JIS R1601 except for the height of a beam, . Or mean the material 
strength which converted the test result in other methods into this method with sensitive 
volume. Honeycomb Coefficient-of-thermal-expansion: E [MPa] receives material Young's 
modulus (one rib's bending), alpha [1/K] receives in the flowing-through direction, and a 

vertical direction corrects, alpha>=1 and GSA [m^/m^ per honeycomb body product Geometric 
surface area. As for honeycomb structure bulk density and C [J/kgK], in a honeycomb cell 

hydraulic diameter and rho^ [kg/m^], material specific heat and lambda^ [W/mK] are [ H^^ [m] ] 

honeycomb cell thermal conductivity = lambda-b/p (here), lambda shows material thermal 
conductivity [W/mK], b shows rib thickness [m], and p shows a cell pitch (interval of a rib) [m], 
respectively. 

[0012][2] The cell partitions (rib) which form the complex of two or more cells which adjoined, 
respectively. It comprises a honeycomb outer wall which surrounds and holds the complex of 
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this cell, It Is a honeycomb structured body for emission gas purification which purifies the 
exhaust gas which flows through the inside of a cell according to the catalyst contained in the 
catalyst bed supported on said cell partitions, or said cell partitions, The honeycomb structured 
body for emission gas purification which is provided with the heat stress relaxation means for 
easing the heat stress applied to said cell partitions and said honeycomb outer wall when 
purifying exhaust gas, and is characterized by things. 

[0013][3] A honeycomb structured body for emission gas purification given in the above [2] 
which is what is constituted so that it may have one or more slits which said heat stress 
relaxation means formed toward the direction of a medial axis from the surface of said 
honeycomb outer wall, and in which the part carried out the opening at least on the surface of 
said honeycomb outer wall. 

[0014][4] While having the composition which divided a complex of said cell into the 1st two or 
more honeycomb segments at a parallel flat surface to said medial axis, said heat stress 
relaxation means. It is what is constituted so that it may join by a joining layer if needed. And 
an aspect ratio [(L1) /(P1)] of the length (LI) (this length (L1) is equal to flowing-through lay 
length of exhaust gas of a complex of said cell) of the flowing-through direction of said exhaust 
gas of said 1st honeycomb segment (axis direction), and a diameter (one side) (PI), The 
above [2] which is what is constituted so that a relation shown in a following formula (7) may 
be filled, or a honeycomb structured body for emission gas purification given in [3]. 
[0015] 
[Equation 7] 

2<= [(L1)/(P1)] <=10~ (7) 

[0016][5] Said heat stress relaxation means is what has the composition of the multistage 
shape which divided the complex of said cell into the 2nd two or more honeycomb segments at 
the vertical flat surface to said medial axis. And an aspect ratio [(P2) /(L2)] with the flowing- 
through lay length (L2) of the diameter (one side) (P2) (this diameter (one side) (P2) is equal to 
the diameter (one side) of the complex of said cell) and exhaust gas of said 2nd honeycomb 
segment. The honeycomb structured body for emission gas purification given in either of 
aforementioned [2] - [4] which is what is constituted so that the relation shown in a following 
formula (8) may be filled. 
[0017] 
[Equation 8] 

0.5 <=[(P2)/(L2)] <=5 - (8) 

[0018][6] said ~ heat stress ~ relaxation ~ a means ~ said ~ a cell ~ a complex ~ constituting 
~ said - cell partitions ~ exhaust gas - flowing through ~ a direction (axis direction) ~ having 
allocated ~ one ~ more than ~ a notch section ~ having ~ as ~ constituting ~ becoming - a 
thing ~ it is ~ the above ~ [~ two ~] - [~ five -] ~ either - a statement ~ emission gas 
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purification - ** - a honeycomb structured body . 

[0019][7] The honeycomb structured body for emission gas purification given in either of 
aforementioned [2] - [6] which is that from which said heat stress relaxation means constitutes 
the sectional shape of said cell which constitutes the complex of said cell in the polygonal 
shape more than a triangle. 

[0020][8] Said heat stress relaxation means the septum thickness (T^^) of the cell which exists 

in less than at least 10% of field of a radius (half of one side) from a medial axis, The 
honeycomb structured body for emission gas purification given in either of aforementioned [2] - 
[7] which is what is constituted so that the relation shown in a following formula (9) between 

basic cell partition thickness (T ) may be filled. 

c 

[0021] 

[Equation 9]1 .2 <=T^o^c" 

[0022]Said heat stress relaxation means [9] The length (L3) of the flowing-through direction 
(axis direction) of said exhaust gas of the whole complex of said cell, The honeycomb 
structured body for emission gas purification given in either of aforementioned [2] - [8] which is 
what is constituted so that the relation which shows an aspect ratio [(L3) /(P3)] with a diameter 
(one side) (P3) in a following formula (10) may be filled. 
[0023] 

[Equation 10] 

0.5<= [(L3) /(P3)] <=2-(10) 

[0024][10] The above [2] Honeycomb structured body for emission gas purification given in the 
above [1] which equips either of - [9] with said heat stress relaxation means of a statement, 
and Is characterized by things. 

[0025][1 1] The above [1] Honeycomb catalyst object for emission gas purification a catalyst 
bed is supported and coming on [ of the honeycomb structured body for emission gas 
purification given in either of - [10] ] said cell partitions, or a catalyst's containing and coming 
into said cell partitions. 

[0026][12] The honeycomb catalyst object for emission gas purification given in the above [11] 
said catalyst bed or whose catalyst is a thing containing an alkaline metal and/or alkaline-earth 
metals. 

[0027][13] The main components of said cell partitions of said honeycomb structured body for 
emission gas purification, Alumina, zirconia, a titania, zeolite, SiC, SIN, mullite. Lithium 
aluminium silicate (LAS), titanium phosphate, perovskite. The honeycomb catalyst object for 
emission gas purification given in aforementioned [11] - [12] which is a thing which is chosen 
from the group which consists of a spinel, a chamotte, non-orientation cordierites, and these 
mixtures and composites, and which contains a kind at least. 
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[0028][14] The honeycomb catalyst object for emission gas purification given in the above [11] 
which is an SCR catalyst material in which said catalyst bed or a catalyst has the main catalyst 
of an SCR (Selective Catalytic Reduction) reaction and a co-catalyst, or one of the operations. 
[0029][15] said SCR catalyst material - rare earth oxide [, such as precious-metals;V, VI, VII, 
group-VIII-transition-metal;Ce02, or ^^2^3' ^' ^^^^ ^^^^ multiple oxides of these 
or these - at least - multiple oxide;Na of a kind and Zr. A honeycomb catalyst object for 
emission gas purification given in the above [14] which is a thing which is chosen from a group 
which consists of alkaline earth oxides, such as alkali metal oxide [, such as K, ]; and Ba, and 
Sr, and which contains a kind at least. 

[0030][16] Main components of said cell partitions of said honeycomb structured body for 
emission gas purification, Alumina, zirconia, a titania, zeolite, SiC, SiN, mullite, Lithium 
aluminium silicate (LAS), titanium phosphate, perovskite. The above [14] which is a thing 
which is chosen from a group which consists of a spinel, a chamotte, non-orientation 
cordierites, and these mixtures and composites, and which contains a kind at least, or a 
honeycomb catalyst object for emission gas purification given in [15]. 
[0031 ][1 7] Main components of said cell partitions of said honeycomb structured body for 
emission gas purification, A honeycomb catalyst object for emission gas purification given in 
either of aforementioned [14] - [16] which is a thing which is chosen from a group which 
consists of Ti02, zeolite, aluminum202, and two or more sorts of these multiple oxides, and 

which contains a kind at least. 
[0032] 

[Embodiment of the InventionjAs shown in drawing 1 (a) and (b), the honeycomb structured 
body 10 for emission gas purification of this invention. The cell partitions (rib) 2 which form the 
complex of two or more cells 1 which adjoined, respectively, It comprises the honeycomb outer 
wall 3 which surrounds and holds the complex of this cell 1, It is the honeycomb structured 
body 10 for emission gas purification which purifies the exhaust gas which flows through the 
inside of the cell 1 according to the catalyst (not shown) contained in the catalyst bed (not 
shown) supported on the cell partitions 2, or the cell partitions 2, The cell partitions 2 and the 
honeycomb outer wall 3 fill the relation shown in a following formula (11) about a material 
property and the cellular structure (it may be hereafter called "the 1st invention"). 
[0033] 

[Equation 11] 

Sigma/E>=0.0161andalpha-(GSA)/{Hpand(rho^ and C-lambda ^) °-^} - (11) 

(The inside of a formula (11) and sigma [MPa] are material strength (the flexural strength of 
one rib is meant and, specifically).) The material strength measured by 4 point bendings by the 
method based on JIS R1601 except for the height of a beam, . Or mean the material strength 
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which converted the test result in other methods into this method with sensitive volume. E 
[MPa] receives material Young's modulus (one rib's bending), and alpha [1/K] receives in the 
flowing-through direction, and The vertical honeycomb coefficient of themrial expansion of a 

direction, GSA [m /m ] per honeycomb body product Geometric surface area, As for 
honeycomb structure bulk density and C [J/kgK], in a honeycomb cell hydraulic diameter and 

rho^ [kg/m\ material specific heat and lambda^ [W/mK] are [ [m] ] honeycomb cell 

thermal conductivity = lambda-b/p (here), lambda shows material thermal conductivity [W/mK], 
b shows rib thickness [m], and p shows a cell pitch (interval of a rib) [m], respectively. 
[0034]Hereafter, the above-mentioned formula (11) is explained concretely. 
[0035]Generation of a temperature gradient which is the heat stress generation cause in a 
honeycomb originates in heat transfer quantity between gas/honeycomb changing with places 
in a honeycomb at the time of heating by gas, and cooling. If heat conduction in a solid is 
enough, that heat flows into a low receiving section through inside of a solid from a high 
receiving section, or when heat flows through inside of a solid into a high temperature 
disadvantage part from a low-fever disadvantage part, a generating grade of a temperature 
gradient will be reduced. It is known that a size which is a grade which a temperature gradient 
produces by heat transfer from such the transitional and local outside to a solid is proportional 
to a following formula (12) theoretically. 
[0036] 

[Equation 12]Bi-FQ^^^ ~ (12) 

[0037]Bi (Blot number) is shown by the following formula (13) among a formula (12), and 

(Fourier number) is shown by the following formula (14), respectively. 
[0038] 

[Equation 13]Bi=(h-l)/lambda - (13) 
[0039] 

[Equation 14] 

FQ=(lambda-t Q)/(rho-c-l ^) ~ (14) 

[0040]the inside of a formula (13) and a formula (14), and h ~ characteristic length and lambda 
show thermal conductivity (solid), rho shows density (solid), and, as for a coefficient of heat 
transfer (between a solid and gas), and I, c shows representation time per unit volume, 
respectively, as for calorific capacity (solid) and i^. 

[0041 ]lf a grade of a temperature gradient is proportional to a product of representation 
temperature-gradient deltaT between gas and a solid, and said formula (12) and said formula 
(13) and (14) is substituted for this, a following fonnula (15) will be obtained. 
[0042] 
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[Equation 15] 

deltaT-Bi-FQ''^^=deltaT-h-tQ^'^/(rho-c-lambcla) - (15) 

[0043]A following formula (16) is materialized about honeycomb channel inner layer style heat 

transfer. 

[0044] 

[Equation 16]H=Nu-lambda ^/H^ - (16) 

[0045]h shows a coefficient of heat transfer (between cell partitions and inflow gas) among a 
formula (16), and, as for Nu (Nusselt number), 3.77 and show the thermal conductivity of 

gas, respectively, as for a channel hydraulic diameter and lambda . 

[0046]Said formula (15) is rewritten by the following formula (17) by substituting a formula (16). 
[0047] 

[Equation 17] 

deltal-tQ^'^, andNu-lambdag/[(rho-c-lambda) ""^^-Hj^] ~ (17) 

[0048]Here, a following formula (18) expressed a solid internal temperature degree difference 

parameter by a product of a grade of a temperature gradient, and heat transfer area GSA-L 

supposing local heating and characteristic length L of a cooling area. 

[0049] 

[Equation 18] 

1/2 

(Solid internal temperature degree difference parameter) =C1andGSA/[(rho-c-lambda) -H^] 
-(18) 

[0050]C1 is deltaT-tp'''^, Nu-Iambda ^, and among a formula (18). 

[0051 ]The following formula (19) defined the thermal stress parameter as a product of a solid 
internal temperature degree difference parameter, and the coefficient of thermal expansion 
alpha and Young's modulus E. 
[0052] 

[Equation 19] 

(Thermal stress parameter) = (solid internal temperature degree difference parameter) - alpha- 
E-(19) 

[0053]Thus, the drawn thermal stress parameter serves as material physical properties and a 
function of the cellular structure, and is equivalent to the presumed generating heat stress 
assumed when the material physical properties and the cellular structure are adopted. It will be 
thought that destruction does not arise if actual material strength is more than the thermal 
stress parameter value. 
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[0054]This is equivalent to a following formula (20) (1 1), i.e., said formula. 
[0055] 

[Equation 20] 

(Intensity of material) / E>=(thermal stress parameter)/E - (20) 

[0056]Here about representation time t^ for determining C1 . and characteristic lengtli L. The 
result of trial and error it is impossible to perform theoretical selection purely and according to 

contrast with a trial production experimental result, By adopting C1=1 .61x10 ' produced by 
choosing deltaT=500K L= 0.04 m and tQ=5sec supposing lambdag=0.061 W/mK and Nu=3.77, 

In the large area of the service condition assumed by this invention, material, and structure, it 
found out that there was correlation good for the success or failure of said formula (20) (11), 
i.e., said formula, and heat stress destructive generating. 

[0057]The honeycomb structured body for emission gas purification of this invention, The cell 
partitions (rib) which form the complex of two or more cells which adjoined, respectively, It 
comprises a honeycomb outer wall which surrounds and holds the complex of this cell, It is a 
honeycomb structured body for emission gas purification which purifies the exhaust gas which 
flows through the inside of a cell according to the catalyst contained in the catalyst bed 
supported on cell partitions, or cell partitions. When purifying exhaust gas, it has a heat stress 
relaxation means for easing the heat stress applied to cell partitions and a honeycomb outer 
wall (it may be hereafter called "the 2nd invention"). 

[0058]Hereafter, an example of a heat stress relaxation means used for the 2nd invention is 
explained. 

[0059]As the 1st example of a heat stress relaxation means used for the honeycomb 
structured body 10 for emission gas purification of the 2nd invention. Drawing 2 (a) As shown 
in - (d), what is constituted so that it may have the one or more slits 4 which were formed 
toward the direction of a medial axis (not shown) from the surface of the honeycomb outer wall 
3, and in which the part carried out the opening at least on the surface of the honeycomb outer 
wall 3 can be mentioned. Although a slit Is not illustrated in particular besides forming in the 
flowing-through direction (axis direction) of exhaust gas like drawing 2 (a) - (d), it may be 
formed in the vertical direction to the flowing-through direction (axis direction) of exhaust gas. It 
is a range by which intensity as a structure is not hindered, and forming in both directions is 
also possible. 

[0060]ln the honeycomb structured body 10 for emission gas purification using the above- 
mentioned heat stress relaxation means, it is preferred that the slit 4 is formed in the end face 
edge part 6 at least in at least one end face 5. 

[0061 ]ln this case, the flowing-through direction (an axis direction.) of exhaust gas of a portion 
which carried out the opening on the surface of the honeycomb outer wall 3 of the slit 4 formed 
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in the end face edge part 6 That is, as for the length of a direction parallel to the direction of X 
in drawing 2 (a), it is preferred that it is not less than 10% of an overall length of the 
honeycomb structured body 10 for emission gas purification, and, as for length which carried 
out the opening in the end face 5, it is preferred that they are not less than 10% of the 
diameters of the honeycomb structured body 10 for emission gas purification. 
[0062]ln an operating environment that unevenness of temperature attains to the whole 
(overall length) honeycomb structured body 10 for emission gas purification, it is preferred to 
form so that the opening of the slit 4 may be carried out covering the flowing-through direction 
(axis direction of X, i.e., direction) overall length of exhaust gas of the surface of the 
honeycomb outer wall 3. 

[0063]The honeycomb structured body 10 for emission gas purification shown in drawing 2 (a), 
The honeycomb structured body 10 for emission gas purification which forms the four slits 4 so 
that the depth of a diameter direction may be changed and it may become triangular shape in 
the edge part 6 of the end face 5, and is shown in drawing 2 (b). The honeycomb structured 
body 10 for emission gas purification which forms the four slits 4 so that it may become 
rectangular form, without changing the depth of a diameter direction, and is shown in drawing 
2^(c), the slit 4 - the flowing-through direction (an axis direction.) of exhaust gas of the surface 
of the honeycomb outer wall 3 Namely, four are formed so that an opening may be carried out 
covering an overall length which met in the direction of X, and the depth of a diameter direction 
of the slit 4 may be changed and it may become triangular shape. The four honeycomb 
structured bodies 10 for emission gas purification shown in drawing 2 (d) are formed so that it 
may become quadrangular shape, without carrying out the opening of the slit 4 covering an 
overall length which met in the flowing-through direction (an axis direction of X, i.e., the 
direction) of exhaust gas of the surface of the honeycomb outer wall 3, and changing the depth 
of a diameter direction of the slit 4. 

f0064] Drawing 2 (a) by forming the slit 4, as shown in - (d), In the honeycomb structured body 
10 for emission gas purification, even if it is a case where unevenness of temperature 
distribution like a local elevated temperature or low temperature arises, it can change freely, 
without restraining each part of a honeycomb structured body mutually, heat stress is reduced, 
and generating of a crack by a thermal shock can be prevented as much as possible. 
[0065]Three drawing 3 (a) is formed so that the opening of the slit 4 may be carried out like 
drawing 2 (c) covering an overall length which met in the flowing-through direction (an axis 
direction of X, i.e., the direction) of exhaust gas of the surface of the honeycomb outer wall 3, 
and the depth of a diameter direction of the slit 4 may be changed and it may become 
triangular shape. Three drawing 3 (b) is formed so that it may become quadrangular shape, 
without carrying out the opening of the slit 4 like drawing 2 (d) covering an overall length which 
met in the flowing-through direction (an axis direction of X, i.e., the direction) of exhaust gas of 
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the surface of the honeycomb outer wall 3, and changing the depth of a diameter direction of 
the slit 4. Especially in an operating environment that unevenness of temperature attains to the 
whole (overall length) honeycomb structured body in these cases, it is effective. 
[0066] Drawing 4 (a) shows a case where carried out the opening of the slit 4 and it is formed in 
the one end face 5a in the surface of the honeycomb outer wall 3 so that two points (A and B) 
of the end face edge part 6a, and (C and D) may be connected continuously, drawing 3 (b) 
sets the slit 4 to the two end faces 5b and 5c in the surface of the honeycomb outer wall 3 - 
two points (A and B) of the end face edge parts 6b and 6c - and (C and D) - etc. - a case 
where carried out the opening and it forms so that it may tie continuously is shown. 
[0067]By constituting in this way, flexibility of modification near the end face 5 of the 
honeycomb structured body 10 for emission gas purification can prevent effectively increase, 
reduction of heat stress, and generating of a crack by a thermal shock further. In this case, lay 
length parallel to the flowing-through direction (an axis direction of X, i.e., the direction) of 
exhaust gas of a portion which carried out the opening on the surface of the honeycomb outer 
wall 3 of the slit 4, It is preferred that it is not less than 10% of an overall length of the 
honeycomb structured body 10 for emission gas purification, and, as for length which carried 
out the opening to the end face 5 of the slit 4, it is preferred that they are not less than 10% of 
the diameters of the honeycomb structured body 10 for emission gas purification. 
[0068] Drawing 5 (a) In a portion to which the slit 4 crosses mutually as shown in - (d). The 
portion (connecting part) 7 which does not form the slit 4 may be formed so that it may be 
located in the central part of the honeycomb structured body 10 for emission gas purification, 
and it may constitute so that the surface, 5d of upper bed sides, and the lower end surface 5e 
of the honeycomb outer wall 3 may not be made to carry out the opening of the connecting 
part 7. 

[0069]By constituting in this way, generating of a crack by a thermal shock, etc. can be 
effectively prevented also In an operating environment that unevenness of a very large 
temperature attains to the whole (overall length) honeycomb structured body 10 for emission 
gas purification. 

[0070]When sectional shape which drawing 5 (a) cut at a flat surface containing a slit of the 
connecting part 7 is a rectangle, when circular, as for drawing 5 (b), in the case of racetrack 
form shape, drawing 5 (c) shows a case of a rhombus, respectively, as for drawing 5 (d). By 
having such composition, unevenness of temperature that an elevated temperature or low 
temperature are locally scattered is large, and generating of a crack by a thermal shock, etc. 
can be effectively prevented also in a case so that the unevenness may be distributed over the 
whole honeycomb structured body. 

[0071 ]0n the other hand, drawing 6 (a) - (d) shows a case where a part of connecting part 7 
carries out an opening to 5 f of lower end surfaces of the surfaces of the honeycomb outer wall 
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3, respectively. 

[00721 Drawing 7 and drawing 8 show another case where it is constituted so that the 
connecting part 7 may not carry out an opening to the surface of the honeycomb outer wall 3, 
respectively. 

[00731 Drawing 7 shows a case where sectional shape cut like drawing 5 (a) at a flat surface 
containing a slit of the connecting part 7 is a rectangle. In this case, it forms more mostly than 
a case where the number of the slits 4 is shown in drawing 5 (a). 

[0074] Drawing 8 shows a case where sectional shape cut at a flat surface containing the slit 4 
of the connecting part 7 is a circle or an ellipse form. 

[0075]lt is preferred to fill up the slit 4 with a filler. As such a filler, a ceramic fiber, ceramic 
powder, cement, etc. which have heat resistance can be mentioned, for example. These can 
be used combining an one-sort independent or two sorts or more. An organic binder, an 
inorganic binder, etc. may be mixed and used if needed. 

[0076]ln a cell section where the length of a slit of a diameter direction becomes the longest in 
a honeycomb structured body of this invention when it cuts to the flowing-through direction 
(medial axis) in a vertical section, As for the length of a slit of the diameter direction, it is 
preferred that it is not less than 10% of the distance (radius) from a honeycomb outer wall to a 
medial axis, and it is more preferred that it is not less than 30%. 

[0077]ln a honeycomb structured body of this invention, although a slit does not produce a bias 
easily in modification of the whole and it is preferred to be arranged at point symmetry in a 
section vertical to the flowing-through direction (an axis direction of X, i.e., the direction) of 
exhaust gas, it is not limited to this. For example, the slit 4 may be arranged as shown in 
drawing 9 (a) - (d). 

[0078]As shown in drawing 10 (b), it is not parallel to the cell partitions 2, and since it is [ stress 
concentration at slit 4 tip ] smaller to form the slit 4 in parallel with the cell partitions 2 as shown 
in drawing 10 (a), it is more preferred [ it may be formed so that the cell partitions 2 may be cut 
aslant, but ]. 

[0079]As for the slit 4, when shape of the cell 1 of the honeycomb structured body 10 is three 
angles, it is more preferred for the same reason as the above to consider it as the direction of 
60 degree or the direction of 120 degree. 

[0080]Although there is no restriction in particular as width of the slit 4, since the number of 
cells which the number of packers in a case of being filled up with a filler and the amount of 
fillers increase, and can be used for defecation of a gas uniform-flow object will decrease if too 
large, it is preferred that it is narrower than width which is one cell. 
[0081 ]lt is more preferred from a viewpoint of relaxation of heat stress to form the stress 
releasing part 4b which forms the tee 4a which branched the slit 4 in a tip part of the slit 4, or 
(drawing li b) has reference or curvature, as shown in drawing 1 1 (a) and (b) (refer to drawing 
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11(a)). 

[0082]lt may be made to cut selectively the cell partitions 2 of the honeycomb structured body 
10, and may be made to remove the cell partitions 2 selectively as a gestalt of the slit 4, as are 
shown in drawing 12 (a), and shown In drawing 12 (b). 

[0083]As the 2nd example of a heat stress relaxation means used for the honeycomb 
structured body 10 for emission gas purification of the 2nd invention, Drawing 1 3 (a) As shown 
in - (d), it has the composition which divided a complex of a cell into the 1st two or more 
honeycomb segments 13 at a parallel flat surface to a medial axis (it may cut and divide after 
honeycomb manufacture and), a thing of a form which is equivalent to each segment from the 
beginning - it may produce. It is what is constituted so that it may join by the joining layer 14 if 
needed, And an aspect ratio [(LI) /(PI)] of the length (LI) of the flowing-through direction of 
exhaust gas of the 1st honeycomb segment 13 (axis direction), and a diameter (one side) (a 
case of biased sectional shape major axis (long side)) by the side of an end of a complex of a 
cell (PI), What is constituted so that a relation shown in a following formula (21) may be filled 
can be mentioned. In this case, it is preferred that the length (LI) of the flowing-through 
direction of exhaust gas of the 1st honeycomb segment 13 (axis direction) and an aspect ratio 
[(LI) /(PI)] with a diameter (one side) (PI) are what fills a relation shown in a following formula 
(21) as shown in drawing 14 . 
[0084] 

[Equation 21] 

2<= [(LI) /(PI)] <=10- (21) 

[0085]As for an aspect ratio [(LI) /(PI)], from a viewpoint of the intensity and the thermal shock 
resistance of the segment itself, it is preferred to use ten or less. Since the aspect ratio as the 
whole inclines toward a diameter direction remarkably on the other hand when gathering a 
segment as it is less than two, it is preferred to consider it as the above-mentioned range. It is 
still more preferred to consider it as the range of 3 <=[(L1)/(P1)] <=6. When the 1st honeycomb 
segment of two or more shape lives together in the honeycomb structured body of one. 
Although it is most preferred that the all fill said formula (21), the 1st (medial axis is included or 
medial axis is touched) honeycomb segment of the circumference of the medial axis in which a 
thermal shock is at least the largest needs to fill said formula (21). As for the number of 
segments to gather, it is preferred that it is 24 or less, and it is still more preferred that it is 16 
or less in respect of the intensity as the whole aggregate, and a manufacturing cost. 
[0086] Hereafter, it explains still more concretely about junction of a honeycomb segment. 
[0087] Drawing 13 (a) As for the honeycomb structured body 10 for emission gas purification of 
this invention, as shown in - (d), it is preferred to be divided into the 1st honeycomb segment 
13 of various split patterns. 

[0088]When joining these honeycomb segments, it is preferred to make Young's modulus of 
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the joining layer 14 into 20% or less of Young's modulus of the 1st honeycomb segment 13, 
and it is still more preferred to consider it as 1% or less. It is preferred to make material 
strength of the joining layer 14 smaller than material strength of the 1st honeycomb segment 
13. Thus, by specifying Young's modulus of the joining layer 14 and the 1st honeycomb 
segment 1 3. generating of heat stress at the time of use can be suppressed small, generating 
of a crack by a thermal shock can be prevented effectively, and It can be considered as a 
structure excellent in endurance. Even if it is a case where Young's modulus of the joining 
layer 14 exceeds 20% of Young's modulus of the 1st honeycomb segment 13, When material 
strength of the joining layer 14 is smaller than material strength of the 1st honeycomb segment 
13, a crack arises only in the joining layer 14 and damage is not received in the 1st 
honeycomb segment 13. 

[0089]Here, Young's modulus of the joining layer 14 and Young's modulus of the 1st 
honeycomb segment 13 mean Young's modulus of the material itself, respectively, and 
physical properties peculiar to material are shown. 

[0090]A definition of a thing "whose material strength of a joining layer is smaller than material 
strength of the 1st honeycomb segment" is explained using drawing 15 and drawing 16 . 
[0091]That is, the test piece 20 started from a honeycomb structured body for emission gas 
purification of this invention as shown in drawing 15 is prepared. The length of a diameter 
direction is not less than 40 mm, and the test piece 20 is cut so that the joining layer 14 may 
be located in the center section. 

[0092]ln the four-point bending test (based on JIS R1 601) which shows drawing 16 this test 
piece 20 by the 2nd invention. It defines that probability destroyed by an interface of joining 
layer 14 inside, or the joining layer 14 and the 1st honeycomb segment 13 is not less than 50% 
as material strength of the above-mentioned "joining layer being smaller than material strength 
of a honeycomb segment." 

[0093]As for average surface roughness (Ra) of a portion which occupies not less than at least 
30% of area among the surfaces of the 1st honeycomb segment 13 that touches the joining 
layer 14, it is preferred to exceed 0.4 micron, and its 0.8 microns or more are still more 
preferred. By constituting in this way, junction between the two or more 1st honeycomb 
segment 13 becomes firmer, and it can perform preventing exfoliation at the time of use 
effectively. A mutual gap can be prevented also when not joining segments. 
[0094]. Receive gross heat capacity of all the 1st honeycomb segment 13 that constitutes the 
honeycomb structured body 10 for emission gas purification of the 2nd invention. As for a ratio 
of gross heat capacity of all the joining layers 14 in the honeycomb structured body 10 for 
emission gas purification, it is preferred that it is 30% or less, and it is still more preferred that it 
is 15% or less. 

[0095]By constituting in this way, time concerning temperature up can be small stopped in 
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tolerance level, and early activation of the catalyst component can be carried out. 
[0096]A corner of sectional shape of the 1st honeycomb segment 13 in a section cut to a 
diameter direction, Since that it is rounded off by curvature radius of 0.2 mm or more, or 
camfering of 0.3 mm or more is carried out can make small generating of heat stress at the 
time of use, it can prevent generating of a crack and can give endurance, it is preferred. 
[0097]lt is preferred from a viewpoint of pressure loss reduction of a fluid that a ratio (Sg/S^) of 

a gross area (Sg) of the joining layer 14 occupied to a cross-section area (S^) of a honeycomb 

structured body for exhaust gas purification in a section cut to a diameter direction is 17% or 
less. It is still more preferred that it is 8% or less. 

[0098]ln the 2nd invention. To a diameter direction of the honeycomb structured body 10 for 
exhaust gas purification. It is preferred from a viewpoint of pressure loss reduction of a fluid 
that a ratio {S^IS^) of total (Sg) of a joining layer cross-section area to total (S^) of a septum 

cross-section area of a complex of a cell in a cut section is 50% or less, and it is still more 
preferred that it is 24% or less. 

[0099]A ratio of a cross-section area of a joining layer to a cross-section area of a complex of a 
cell is large in the center section, and it is [/ in a section of a honeycomb structured body for 
exhaust gas purification cut to a diameter direction of a honeycomb structured body for 
exhaust gas purification ] preferred that it is small by the honeycomb outer wall side. By having 
such composition, exhaust gas flow concentrated on a center section can be moderately 
distributed near the outer wall. As a result, a temperature gradient by the side of a center 
section and a honeycomb outer wall can be reduced, and heat stress In a honeycomb 
structured body for exhaust gas purification can be reduced. 

[OlOOJShape (sectional shape of a honeycomb outer wall) of a section cut to a diameter 
direction in respect of being vertical to the flowing-through direction of exhaust gas of a 
honeycomb structured body for exhaust gas purification may be any, such as a circle, an 
ellipse, and a racetrack. 

[0101]Here, as a material of a joining layer which joins between the 1st honeycomb segment, a 
ceramic fiber, ceramic powder, cement, etc. which have heat resistance can be mentioned, for 
example. These can be used combining an one-sort Independent or two sorts or more. An 
organic binder, an Inorganic binder, etc. may be mixed and used If needed. 
[0102]When intensity of a honeycomb segment is high enough, junction can also be omitted by 
making it gather via a ceramic fiber, ceramic powder, a mat, etc. if needed, and carrying out 
canning from the circumference, putting it, or allotting and stopping a presser foot to an 
exhaust gas outlet side at least. 

[0103]As the 3rd example of a heat stress relaxation means used for the honeycomb 
structured body 10 for emission gas purification of the 2nd Invention, As shown In drawing 17 , 
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a complex of the cell 1 is divided into the 2nd two or more honeycomb segments 15 at a 
vertical flat surface to a medial axis, and it constitutes in multistage shape (in drawing 17 ). . 
The length of the flowing-through direction (axis direction) of exhaust gas shows an example of 
the three-step shape of (L2), (L2'), and (L2"). And an aspect ratio [(P2) /(L2)] of a diameter 
(one side) (a case of biased sectional shape major axis (long side)) by the side of an end of a 
complex of the cell 1 of the 2nd honeycomb segment 15 (P2), and the length (L2) of the 
flowing-through direction (axis direction) of exhaust gas, What is constituted so that a relation 
shown in a following formula (22) may be filled can be mentioned. A case of L2' and L2" also 
has the 2nd 15 same honeycomb segmentL2. 
[0104] 

[Equation 22] 

0.5<= [(P2) /(L2)] <=5 ~ (22) 

[0105]ln the 2nd honeycomb segment allotted to multistage, when 2nd at least one 
honeycomb segment fills said formula (22), the effect of the invention In this application is 
acquired, but. It is preferred that the 2nd honeycomb segment allotted to the Mogami style side 
in which a thermal shock is at least the largest fills said formula (22), and it Is still more 
preferred that all the 2nd honeycomb segment fills said formula (22). 
[0106]From a viewpoint of the intensity and the thermal shock resistance of the 2nd 
honeycomb segment 15 the very thing, that it is less than 0.5, although it is preferred to use 
five or less as for an aspect ratio [(P2) /(L2)], Since the aspect ratio as the whole is remarkable 
in the flowing-through direction of exhaust gas and bias pressure loss increases when 
gathering the 2nd honeycomb segment 15, it is preferred to consider it as the above- 
mentioned range, and it is still more preferred to consider it as the range of 1 .0 <=[(P2)/(L2)] 
<=3. About a number of stages, it is preferred to consider it as five or less steps from a 
viewpoint of pressure loss similarly, and if it is three or less steps, it is still more desirable. 
While being able to reduce heat stress by constituting in this way, the 2nd divided honeycomb 
segment 15, Via a certain amount of distance, the method of the various allocation in another 
can etc. can be adopted free, and junction can be made unnecessary so that the end faces 
may touch mutually. 

[0107]As the 4th example of a heat stress relaxation means used for the honeycomb 
structured body 10 for emission gas purification of the 2nd invention. As shown in drawing 18 , 
what is constituted so that it may have the one or more notch sections 16 allocated in the 
flowing-through direction of exhaust gas of the cell partitions 2 which constitute a complex of 
the cell 1 (axis direction) can be mentioned. 

[0108]An example of allocation of such a notch section 16 is shown in drawing 18 - drawing 
23. 

[0109]The notch section 16 in a honeycomb structured body of the 2nd invention. It differs from 
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a slit which carries out an opening to the above-mentioned exterior which cut and allocated a 
honeycomb structured body in a diameter direction from the honeycomb outer wall 3, a 
predetermined part of the flowing-through direction (axis direction) of exhaust gas of a cell is 
cut and lacked, and it is allocated uniformly substantially. 

[01 10]When it sees in a section, it may be mutually separated from an allocation part of the 
notch section 16, and it may be carrying out two or more cell continuation. This notch section 
16 eases heat stress. Unlike a case of the above-mentioned slit, the opening of the notch 
section 16 does not necessarily have to be carried out to a honeycomb outer wall. 
Fundamentally, allocating is preferred so that continuation of the direction may be avoided, but 
as for a consecutive number, when daring to provide succeeding the direction, it is preferred to 
consider it as ten or less cells. When it continues in the direction exceeding ten cells, intensity 
as the whole honeycomb structured body may fall remarkably. Even if it is not continuation, 
when it allocates in the direction selectively, a heat stress opening direction may incline. 
[01 1 1]lt is preferred to hold down more than from a strong viewpoint in the notch section 16 to 
40% or less of the total number of cell walls (from an intersection to the next intersection is 
counted with one sheet). About the flowing-through direction depth of exhaust gas of the notch 
section 16. It is preferred to have exposed to a large (the flowing-through direction of exhaust 
gas (axis direction)) entrance side of a thermal shock in actual use, although what is necessary 
is just discontinuous fundamental at least in a certain section, When thermal shock resistance 
is required in the whole flowing-through direction (axis direction) of exhaust gas of a cell, as 
shown in drawing 20 , it is preferred to cover an overall length of the flowing-through direction 
of exhaust gas of a cell. 

[01 12]Thickness of cell partitions and a cell pitch (interval of a rib) are more than 10 
micrometerm not related [ how ], and, as for width of the notch section 16, it is preferred that it 
is below width of one cell. A heat stress relaxation effect may become insufficient in case of 
less than 10 micrometerm, and when a part for one cell is exceeded, it may result in strength 
reduction remarkable as the whole honeycomb structured body. 

[01 13]Notch section 16 density may be changed in a diameter direction or the flowing-through 
direction of exhaust gas, and may be allocated in them. In making it change, one individual 
may still be sufficient and the above-mentioned division system may be utilized. It can mention 
change carrying out, concentrating on a center section of the large diameter direction of a 
thermal shock, or the flowing-through direction entrance side of exhaust gas in actual use as a 
way, for example, and forming the notch section 16 as a good example. 
[01 14]What constitutes sectional shape of a cell which constitutes a complex of a cell in 
polygonal shape more than a triangle as the 5th example of a heat stress relaxation means 
used for the honeycomb structured body 10 for emission gas purification of the 2nd invention 
can be mentioned. 
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[0115]Especially, polygonal shape with many angles is preferred from heat stress being 
reduced. It is specifically preferred that it is more than a quadrangle, and a hexagon is still 
more preferred. For the same reason, rectangular one is more preferred than a square also in 
a quadrangle. Cell shape may be changed to a diameter direction or a flow direction (possible 
only in the case of a multistage type) of exhaust gas. In making it change to a diameter 
direction, also with one individual, although it is possible, the above-mentioned division system 
may be utilized. It is preferred for change to carry out, and to concentrate a large diameter 
direction center section of the thermal shock and a flow direction entrance side of exhaust gas, 
and to diversify in actual use, as a way, for example. 

[01 16]ln the 2nd invention, it is preferred to change thickness of cell partitions to a diameter 
direction and/or a flow direction (possible only in the case of a multistage type) of exhaust gas 
in consideration of distribution of a size of a thermal shock in actual use. In making it change to 
a diameter direction, also with one individual, although it is possible, an above-mentioned 
division system is also utilizable. It is effective in prevention of a crack by a thermal shock that 
change of thickness of cell partitions carries out and temperature up and a cooling rate 
generally thicken a quick diameter direction center section and the neighborhood of an exhaust 
gas flow direction entrance as a way here. 

[01 17]SpecificalIy as the 6th example of a heat stress relaxation means used for the 
honeycomb structured body 10 for emission gas purification of the 2nd invention, What is 
constituted so that a relation which shows septum thickness (T^^) of a cell which exists in less 

than at least 10% of field of a radius (half of one side) from a medial axis in a following formula 

(23) between basic cell partition thickness (T ) may be filled can be mentioned. 

c 

[0118] 

[Equation 23]1.2 <=T^q/T^ - (23) 

[01 19]Thickening the cell partitions a diameter direction center section and near the exhaust 
gas flow direction (axis direction) entrance also turns into making small a temperature gradient 
with a peripheral part or near the exit, and it not only loosens the temperature up and the 
cooling rate of the portion, but can ease a thermal shock doubly. 

[0120]As shown in drawing 24 , when a field where thickness of the cell partitions 2 differs in a 
honeycomb structured body for emission gas purification of the 2nd invention in a section cut 
in respect of being vertical to a medial axis lives together, It is preferred to change thickness of 
the cell partitions 2 of a boundary part so that a section of each cell partitions 2 may become 
thin one by one toward a thin field from a field where rib thickness is thick with the shape of an 
inverted trapezium ( drawing 24 (a)), spool shape ( drawing 24 (b)), or rectangular form ( drawing 
24 (c)). By constituting in this way, improvement in pressure loss or a thermal-shock-resistance 
ratio can be aimed at. 
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[0121]As the 7th example of a heat stress relaxation means used for the honeycomb 
structured body 10 for emission gas purification of the 2nd invention, as shown in drawing 25 , 
The length (L3) of the flowing-through direction (axis direction) of exhaust gas of the whole 
complex of a cell. What is constituted so that a relation which shows an aspect ratio [(L3) /(P3)] 
with a diameter (one side) (a case of biased sectional shape major axis (long side)) (P3) in a 
following formula (24) may be filled can be mentioned. Intensity and thermal shock resistance 
can be raised by constituting in this way. In drawing 25 , a structure shows a case of what has 
the joining layer 14 divided into the 1st honeycomb segment 13. 
[0122] 

[Equation 24] 

0.5<= [(L3) /(P3)] <=2 - (24) 

[0123]The weight is 1500g or less, and the honeycomb structured body for emission gas 

3 

purification of the 2nd invention has that preferred in which the volume is below 1500-cm . 
[0124]Although the weight (it is the weight of one segment in the case of one individual in the 
case of the weight and an assembled die) of one honeycomb structured body is based also on 
the construction material (coefficient of thermal expansion, specific gravity) and porosity, it is 
preferred from a viewpoint of thermal shock resistance that it is at least 1500g or less. When it 
exceeds 1500 g, it may usually be damaged [ crack / generating of a crack, ] also in the 
comparatively loose thermal shock of the mode of operation in the case of actual use. If it is 
1200g or less still more preferably and is lOOOg or less, especially since the severe thermal 
shock by a steep temperature change can also be borne, it is desirable. 
[0125]As for the volume (in the case of the volume and an assembled die, it is the volume of 
one segment in the case of one individual) of one honeycomb structured body, it is preferred 

that it is below [ from a viewpoint of thermal shock resistance ] at least 1500-cm^. When 1500- 
cm^ is exceeded, it may usually be damaged also in the comparatively loose thermal shock of 
the mode of operation in the case of actual use. It is below 1000-cm^ still more preferably, and 

if it is below 800-cm^, especially since the severe thermal shock by a steep temperature 
change can also be borne, it is desirable. 

[0126]ln the 2nd invention, it can be considered as a honeycomb structured body for emission 
gas purification which heightened a heat stress relaxation effect further by applying combining 
above-mentioned various policies arbitrarily. 

[0127]As a main component of cell partitions of a honeycomb structured body of the 1st 
invention and the 2nd invention, when using a honeycomb structured body as a carrier for NO^ 

occlusion catalysts, it is preferred to use as the main ingredients construction material having 
intensity and heat resistance which is excellent in alkali resistance and can be applied to 
exhaust gas of a car. Specifically Alumina (desirable at a point in inside of alumina that alpha- 
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alumina has the highest alkali resistance), ZIrconia, a titania, zeolite, SiC, SIN, mullite, lithium 
aluminium silicate (LAS), titanium phosphate, perovskite, a spinel, a chamotte, non-orientation 
cordierite (a crystal means cordierite which has not carried out orientation.) Since a crystal has 
not carried out orientation, and this non-orientation cordierite has a high coefficient of thermal 
expansion as compared with orientation cordierite currently conventionally used widely by 
carrier for motor exhaust catalysts, it is preferred that it is a thing containing at least one sort 
chosen from a group which consists of these mixtures and composites. Although alumina, SiC, 
SIN, mullite, non-orientation cordierite, etc. are especially used suitably on the alkali-proof 
characteristic, inside or oxide stock is a material desirable also in respect of cost. Also as for a 
honeycomb outer wall, although it is preferred that cell partitions are what contains this etc. as 
a main component, it is still more preferred to comprise same material as cell partitions. 
[0128]By a case where construction material of a honeycomb structured body is used for 
exhaust gas of a car which needs a rate of high heat expansion, to the flowing-through 
direction of exhaust gas, when a coefficient of thermal expansion of a vertical direction is more 

than 1 .0x10 'V*, as for a honeycomb structured body of this invention, the effect is 

demonstrated effectively. If it becomes the high-heat-expansion material more than 3.0x10 ' 

V* especially, in large manifold directly under loading of an exhaust gas temperature change, 
this invention will become indispensable, and further, even when it becomes more than 5.0x10 

'V* and an exhaust gas temperature change is comparatively small under floor loading, this 
invention is needed. On the contrary, although the invention in this application is applicable 

also to a charge of a low thermal expansion material of less than 1 .0x10 " /**, since the 
coefficient of thermal expansion is low as a material from the first (thermal shock resistance is 
high), a thermal-shock-resistance improved effect acquired is small. 
[0129]moreover - although there will be no restriction in particular if it is the shape where it 
was suitable for inner shape of an exhaust system to install as sectional shape of a 
honeycomb outer wall used for the 1st invention and invention of the 2nd ~ a circle, an ellipse, 
an ellipse, a trapezoid, a triangle, a quadrangle, a hexagon, or right and left ~ unsymmetrical 
odd shape can be mentioned. Especially, a circle, an ellipse, and an ellipse are preferred. 
[0130]As the cellular structure of a honeycomb structured body of the 1st invention and the 
2nd invention, cell density is usually 6 - ISOOcpsi (the number of cells per square inch), 300 - 
1200cpsi is preferred and 400 - 900cpsi is still more preferred. While pressure loss may 
become remarkable when using for an exhaust gas use of a car, and 1200cpsi is exceeded, it 
becomes impossible for a honeycomb structured body of this invention to obtain high GSA 
within a mount space restricted as they are less than 300 cpsi, and contacting efficiency with 
exhaust gas may be insufficient for it. 

[0131]2-10 mil (1/1000 inch) usually has preferred thickness of a septum at 20-2000 
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micrometers, and 2.5-8 mil is still more preferred. While pressure loss and pre-heating 
characteristics degradation may become remarkable when using for an exhaust gas use of a 
car, and it exceeds 10 mil, when a honeycomb structured body of the 1st invention and the 2nd 
invention is less than 2 mil, intensity may be insufficient for it. When it is less than 20 
micrometers, thermal shock resistance may fall by remarkable insufficient strength. 
[0132]This invention may combine the 1st invention and invention of the 2nd. That is, it makes 
it come to prepare the above-mentioned heat stress relaxation means (the 1st example - 7th 
example) for the 1st invention. By constituting in this way, an effect by the 1st invention and 
invention of the 2nd can be demonstrated collectively. 

[0133]On [ of an above-mentioned honeycomb structured body for emission gas purification ] 
cell partitions, a catalyst bed is supported and a catalyst body for emission gas purification of 
this invention comes, or into cell partitions, a catalyst contains and it comes. 
[0134]For example, a catalyst bed or a catalyst is suitably used for a NOx occlusion catalyst 
object containing an alkaline metal and/or alkaline-earth metals, etc. It is used suitably for a 
NOx occlusion catalyst object which contains K, Na, Li, and Ca especially more than a total of 
5 g/L (per honeycomb body product). 

[01 35]ln this case, as a main component of cell partitions of a honeycomb structured body for 
emission gas purification, For example, alumina, zirconia, a titania, zeolite, SiC, SIN, A thing 
which is chosen from a group which consists of mullite, lithium aluminium silicate (LAS), 
titanium phosphate, perovskite, a spinel, a chamotte, non-orientation cordierites, and these 
mixtures and composites and which contains a kind at least can be mentioned. 
[0136]Especially, alumina, SiC, mullite, non-orientation cordierites, these mixtures, 
composites, etc. have higher alkali resistance, and are used suitably. 
[0137]As an application of a catalyst body for emission gas purification of this invention, When 
a catalyst bed or a catalyst is a thing containing an alkaline metal and/or alkaline-earth metals, 
for for example, the purpose of suppressing a reaction with a carrier, an alkaline metal, and/or 
alkaline-earth metals more certainly. An alkaline metal and/or alkaline-earth metals, and a 
thing that has reactant (it may be hereafter called an "anchor substance") on cell partitions 
and/or in cell partitions preferentially can be mentioned rather than main components of cell 
partitions of a honeycomb structured body for emission gas purification. 
[0138]A substance which contains at least a kind of element chosen from a group which 
consists of B, aluminum. Si, P, S, CI, Ti, V, Cr, Mn, Ga, germanium, As, Se, Br, Zr, Mo, Sn, Sb, 
I, and W as an anchor substance, for example can be mentioned. 

[0139]lt is specifically easy to react to an alkaline metal and/or alkaline-earth metals which are 
used as a catalyst component, and it is more preferred than main components of a honeycomb 
structured body to make reactant coexist with these beforehand preferentially. Thus, since an 
alkaline metal and alkaline-earth metals in a catalyst bed react to an anchor substance 
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preferentially and a reaction with a honeycomb structured body (carrier) is suppressed by 
Lycium chinense even if it is exposed to an elevated temperature while a catalyst body uses it, 
degradation of a carrier can be deterred more certainly as a result. For example, by supporting 
an anchor substance with techniques, such as being impregnated or coating, beforehand, 
before supporting a catalyst to a carrier, and supporting a catalyst after that, An anchor 
substance can be made to be able to intervene between a carrier and a catalyst bed, and a 
reaction with an alkaline metal in a carrier and a catalyst bed and/or alkaline-earth metals can 
be deterred most effectively. 

[0140]As other examples of a honeycomb catalyst object for emission gas purification of this 
invention, A catalyst bed or a catalyst can mention a catalyst body for diesel emission gas 
purification which is an SCR catalyst material which has a main catalyst of an SCR (Selective 
Catalytic Reduction) reaction and a co-catalyst, or one of the operations. 
[0141]As an SCR catalyst material, for example In this case, precious-metals;V, VI, VII, group- 
Vlll-transition-metal; - rare earth oxide [, such as CeO^ or La203, ]; - two or more sorts of 

multiple oxides of these ~ or - these -- at least - multiple oxide [ of a kind and Zr ]; - Na. A 
thing which is chosen from a group which consists of alkaline earth oxides, such as alkali metal 
oxide [, such as K, ]; and Ba, and Sr, and which contains a kind at least can be mentioned. 
[0142]As a main component of cell partitions of a honeycomb structured body for emission gas 
purification of this invention, Alumina, zirconia, a titania, zeolite, SiC, SiN, mullite, A thing 
which is chosen from a group which consists of lithium aluminium silicate (LAS), titanium 
phosphate, perovskite, a spinel, a chamotte, non-orientation cordierites, and these mixtures 
and composites and which contains a kind at least can be mentioned. Inside or oxide stock is a 
material desirable also in respect of cost. 

[0143]As for main components of cell partitions of a honeycomb structured body for emission 
gas purification of this invention, it is preferred that it is a thing which is chosen from a group 
which consists of Ti02, zeolite, aluminum203, and two or more sorts of these multiple oxides, 

for example and which contains a kind at least. 

[0144]Also as for a honeycomb outer wall, it is preferred to comprise same material as cell 
partitions. 

[0145]When SO^ exists in an ingredient in exhaust gas, Ti02 is preferred in order to prevent 
vitriolization of a carrier, but when SO^ is low concentration (50 PPM or less), there is no 
restriction in particular. 

[0146]As for Ti02, an anatase (Anatase) type is usually used. Specific surface area of a rutile 
type is small, and it cannot expect contribution to catalytic activity. 

[01 47] Although things, such as an X type, Y type, ZSM-5 type, and beta type, can be used as 
zeolite, it is important for content of a heat-resistant viewpoint to an alkali component to press 
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down as much as possible. It is preferred to make SiO^ / aluminum^Og ratio or more into 25 

from a heat-resistant viewpoint. AlPO, SAPO, metallosilicate, and a laminar compound can 
also be used conveniently. What carried out ionic exchange support of the above-mentioned 
catalytic activity ingredient is used suitably. 

[0148]ln a solid type case, as aluminum202, a thing of high surface areas other than alpha 

types, such as a gamma type and an ITA type, is preferred. 

[0149]Although a thing of 10-500-m^/g can be used for it, specific surface area of a 

honeycomb structured body (carrier) has the preferred following [ 150 m^/g ], when intensity 
and heat resistance of a carrier are taken into consideration. 

[0150]As a kind of precious metals, ingredients, such as Pt, Pd, and Rh, can be mentioned, for 
example. As for content as the precious metals, it is preferred to use 0.17-7.07 g/L (per 
honeycomb body product). 

[0151]As a base metal, a transition metal of V, Vi, VII, and a group VIII can be mentioned. 
[0152]As an example with a preferred catalyst presentation used for a honeycomb structured 
body for emission gas purification of this invention, Nonmetallic support TiO^, such as support 

zeolite, such as precious-metals support zeolite, such as precious-metals support Ti02, such 

as Pt, or aluminum202, and Pt, Cu and Fe, and Ag, and a CuCr system, or aluminum^O^, V-W 

support TiO^, etc. can be mentioned. However, since consumption and toxic V volatilize easily 

at an elevated temperature while excelling in SO-proof ^ nature, it may be hard to use a 

catalyst of a V-W-Ti02 system for diesel cars, furthermore - as a co-catalyst - rare earth 

oxides, such as Ce02 and La2*^3' these multiple oxides - a multiple oxide with Zr etc. can 

be used further. As another co-catalyst, alkaline earth oxides, such as alkali metal oxides, such 
as Na and K, Ba, and Sr, can also be used conveniently. 

[0153]ln order to use for SCR containing urea etc., it is preferred that each cell partitions are 
what supports or contains the precious metals or a transition metal. The precious metals show 
high activity, when SOx concentration in diesel fuel is low (for example, 50 PPM or less). 
[0154]As a manufacturing method of a honeycomb structured body for emission gas 
purification of this invention, A carrier may fabricate carrier oxides, such as Ti02 and 

aluminum202 and zeolite, to a honeycomb carrier, and may support a catalytic activity 

ingredient and a cocatalyst component to a carrier, and is an option, and may fabricate an 
oxide with which a carrier, a catalyst, and a co-catalyst were mixed together to a honeycomb 
carrier. 

[0155]this invention may be applied to NH slip decomposition catalyst arranged to the 
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slipstream side of a lioneycomb catalyst which mounts urea as a NOx reducing agent to diesel 
emission gas purification in many cases, hydrolyzes urea into it in this case, and generates 
NHg, or an SCR catalyst. 

[0156]As cell shape of a honeycomb structured body used for SCR catalysts, a thing of 50 to 
600 cell (50 - eOOcpsi) can be mentioned per 1-inch square, for example. In order that an SCR 
reaction may receive influence in geometric surface area of a honeycomb catalyst, if it cannot 
acquire desired labile as they are less than 50 cells, and 600 cells are exceeded, it will become 
easy to destroy a thermal shock weakly. If it is in a honeycomb structured body which does not 
carry out exceptional correspondence [ as / in this invention ], 100 to 200 cell is a point empty 
vehicle superposition limit of thermal shock resistance, but in this invention, mount of a 
honeycomb structured body of 300 or more cells is attained, therefore a compact catalyst 
device can be provided. 

[0157]Although it is usable in the extensive range of (mil) 3-50 mils, thickness of cell partitions 
is compact, and in order to provide a reaction apparatus of low pressure loss, the range of 3- 
10 mils is preferred [ thickness ]. 
[0158] 

[Example]Hereafter, although this invention is explained still more concretely based on an 
example, this invention does not receive what kind of restriction according to these examples. 
[0159]The structures 1-24 which used for material hereafter three sorts each of the titania and 
alumina which have a mutually different material property as shown in Table 1 (the titania A, B, 
and C and the alumina A, B, and C) as Examples 1-9 and the comparative examples 1-15 of 
the 1st invention were produced. 

[0160]Using alumina B precursor powder, water, and the kneading raw material of a binder as 
a material of example 1 cell partitions, after carrying out extrusion molding, calcinate, and by 
the square cellular structure. The diameter produced the 4 mil (0.102 mm)-long honeycomb 
structured body (structure 1) 40 mm and whose cell-partitions (rib) thickness are 40 mm and 
eOOcpsi and whose cell pitch cell density is 1.037 mm. The alumina B to the flowing-through 
direction as a material property Vertical honeycomb coefficient-of-thermal-expansion 

(alpha):8.40x10 of a direction [1/K], Material Specific heat (C):820 - it has [J/kgK] material 

density (rho):1900:[ [kg/m^] material thermal conductivity (lambda) ] 14 [W/mK] material 

Young's modulus (one rib's bending) (E):40x10 ^ [MPa]. The above material property and 
cellular structure data are collectively shown in Table 1. 
[0161] 
[Table 1] 
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[01 62] As a result of computing each variable of the right-hand side of said formula (11) about 
the structure 1 using the data shown in Table 1 , per honeycomb body product geometric 

surface area (GSA), 3.48x10 ^ [m^/m^] and a honeycomb cell hydraulic diameter (H^), It was 

0.000935 [m] and the cell calorific capacity (c) of 290347.6 [J/m^K] and honeycomb cell 
thermal conductivity (lambda.) was 1.371714 [W/mK]. A formula is shown in following formula 

(25) - (29). 
[0163] 

[Equation 25] 

GSA[m^/m^] =4x(cell pitch [m]-rib thickness [m])/(0.0254) cell density [cpsi] - (25) 
[0164] 

[Equation 26] 

H|^[m] = cell pitch [m]-rib thickness [m] -- (26) 
[0165] 

[Equation 27] 

rho^[kg/m^] = material density [kg/m^] x {1-(cell pitch [m]-rib thickness [m]) ^/(cell pitch [m]) ^} - 

-(27) 
[0166] 
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[Equation 28] 

cell calorific capacity [ J/m^] [K] = material specific heat [J/kgK] x honeycomb structure bulk 

density [kg/m^] - (28) 
[0167] 

[Equation 29] 

Honeycomb cell thermal conductivity [W/mK] = material thermal conductivity [W/mK] x rib 

thickness [m] 

/ceil pitch [m] - (29) 

[0168]About representation time t^ for determining C1, and characteristic length L, as 

mentioned above. C1=1. 61x10 produced by choosing deltaT=500K L= 0.04 m and tQ=5sec 

was adopted supposing lambdag=0.061 W/mK and Nu=3.77. The calculation result of the 

variable of the right-hand side of said above formula (11) is collectively shown In Table 2. 
[0169] 

Table 2] 













c 




Hd 


GSA 








(m> 


(m) 






CW/mK) 


(m) 


(mVm^ 








0.001037 


0.0001016 


354.08244 


290347.6 


1,37171426 


0.0009354 


3,48E+03 


8.00E-O4 






0.001037 


0.0001016 


354.08244 


290347.6 


1.66767344 


0.0009354 


3.48E+03 


7.12E-04 




0.0014665 


0.000254 


685.94845 


708758.76 


0.50922294 


0.0012125 


2.26E+03 


4.46E-04 




0.0014665 


0.000254 


854.30744 


700532.1 


3.46410162 


0.0012125 


2J26E+03 


1.62E-04 




0.0014665 


0.000254 


601.17931 


492967,03 


2.42487113 


0.0012125 


2.26E-K)3 


2,31 E-04 


m- 


0.0014665 


0.000254 


601.17931 


492967.03 


2.77128129 


0.0012125 


2.26E-K)3 


2.0eE-04 


mm] 




0.00127 


0.0001016 


414.72 


340070.4 


1.6 


0.0011684 


2.90E4O3 


4.56E-04 


mmma 


0.00127 


0.0001016 


291.84 


239308.8 


1.12 


0.0011664 


2.90E4O3 


6.50E-04 


II1IE«>]9 


0.00127 


0.0001016 


291.84 


239308.8 


1.28 


0.0011684 


2.90E+03 


5.79EH)4 






0.001037 


0.0001016 


521.8057 


417444.56 


0.28805999 


0.0009354 


3.48E-K)3 


1.55E-03 


m 




0.001037 


0.0001016 


354.08244 


283265.95 


0.20575714 


0.0009364 


3.48E-H)3 


2.21E-03 




ns 


0.001037 


0.0001016 


372.71836 


298174.69 


0.20575714 


0.0009354 


3.48E+03 


1.96E-03 


m 




0-001037 


0.0001016 


503.16978 


412599.22 


1.95959179 


0.0009354 


3,48E+03 


5.61E-04 






0.0008467 


0.0000508 


325.92 


260736 


0.1764 


0.0007959 


4.44E+03 


3.75E-03 




0.0008467 


0.0000508 


221.16 


176928 


0.126 


0.0007959 


4.44E403 


5.37E-03 






0.0008467 


0.0000508 


232.8 


186240 


0.126 


0.0007959 


4.44E+03 


4.76E-03 




no 


0.0008467 


0.0000508 


314.28 


257709.6 


1.2 


0.0007959 


4.44E-K)3 


1.36E-03 




0.0008467 


0.0000508 


221.16 


181351.2 


0.84 


0.0007959 


4.44E403 


1,94E-03 


w-.ffl 


Plio 


0.0008487 


0.0000508 


221.16 


181351.2 


0.96 


0.0007959 


4.44E-K)3 


1.73E-03 




m^^ 


0.0014665 


0.000254 


601.17931 


480943.45 


0.36373067 


0.0012125 


2.26E-H}3 


6.39E-04 


tt:Rflll2 


0.0014665 


0.000254 


632.82032 


506256.26 


0.36373087 


0.0012125 


2.26E-K)3 


5.67E-04 






0.00127 


0.0001018 


430.08 


344064 


0.2352 


0.0011684 


2.90E-K)3 


1.2eE-03 




m 


0.00127 


0.0001016 


291.84 


233472 


0.168 


0.0011684 


2.90E+O3 


1.80E-03 




0.00127 


0.0001016 


307.2 


245760 


0.168 


0.0011684 


2.90E-K)3 


1.60E-O3 



^ 3.48E+03li3.48 XI 0*^^-4'. 



[0170]As a result of calculating the right-hand side of said formula (11) using the numerical 

value of Table 2, right-hand side:8.00x10 was obtained. Since the intensity of the material 
which started and surveyed one rib from the produced structure 1 on the other hand was 35 
[MPa], it broke this by material Young's modulus (one rib's bending), and obtained left 
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side:8.75x10 Therefore, it turns out that this structure 1 fills said formula (11). The above 
result is collectively shown in Table 3. Table 3 was shown as x, when a structure filled said 
formula (11), and not filling, O and. 

[0171]The thermal cycling test using the following gas burner was done for evaluation of the 
heat resistance of the obtained structure 1. Namely, while a diameter starts a 40-mm-long 
sample at 40 mm and changes the hot wind and cold blast by a gas burner from the structure 1 
by a cross valve, The existence of heating (gas temperature of 900 ** of the entrance side of a 
sample for 10 minutes), and the crack of a sample and generating of a crack of cooling (gas 
temperature of 200 ** of the entrance side of a sample for 10 minutes) after 10 cycle ********** 
was observed by viewing through alternation to the sample. This result is shown in Table 3. 
Table 3 was shown as x, when generating of a crack or a crack was not observed in a 
structure, and it accepted, O and. 

[0172]The structures 2-24 were produced like Example 1 except having changed the material 
and the cellular structure of Examples 2-9 and the comparative example 1-15 cell partitions 
into what is shown in Table 1 . The computed result of each variable of the right-hand side of 
said formula (1 1) is shown in Table 2 about the structures 2-24 using the data shown in Table 
1 of the obtained structures 2-24. The result of having calculated the right-hand side of said 
formula (11) using the numerical value of Table 2, The audit observation of the crack of a 
sample or the existence of generating of a crack in the thermal cycling test of whether the 
actual measurement of material strength, the value of the left side which broke the actual 
measurement of material strength by material Young's modulus (one rib's bending), and the 
value of the left side fill said formula (1 1), and a gas burner is collectively shown in Table 3. 
[0173] 
[Table 3] 
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35 


0.0004861 1 1 


4.46E-04 
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50 


0.000526316 


1.62E-04 


o 






35 
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2.31 E-04 


o 


g 




42 
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2.08E-04 


o 






50 


0.000526316 


4.56E-04 


o 


g 




35 


0.000875 


6.50E-04 


o 




|getSff|9 


42 


0.0012 


5.79E-04 


o 


Q 




35 


0.000486111 


1.55E-03 


X 


X 




25 


0.0005 


2.21 E-03 


X 


X 




20 


0.000444444 


1.96E-03 


X 


X 




50 


0.000526316 


5.61 E-04 


X 


X 




35 


0.000486111 

WtWWW * WW 111 


3.75 E-03 


X 


X 




25 


0.0005 


5 37E-03 

W«W w W WW 


X 


X 




20 


0.000444444 


4.76E-03 


X 


X 




50 


0.000526316 


1 38E-03 

1 rW W fcip- WW 


X 


X 




35 


0.000875 


1.94E-03 


X 


X 




42 
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1.73E-03 


X 


X 




25 


0.0006 


6.39E-04 


X 


X 


mmm 


20 


0.000444444 


5.67E-04 


X 


X 




35 


0.000486111 


1.26E~03 


X 


X 




25 


0.0005 


1.80E-03 


X 


X 




20 


0.000444444 


1.60E-03 


X 


X 



% 8^E-04ld:8.00X10'^$f . 



[0174]The structure (structure which fills said formula (11)) from which drawing 26 w as 
obtained in the example of this invention is a graph which shows that generating of a crack or 
a crack is not accepted but, as for the structure (structure which does not fill a formula (11)) 
obtained by the comparative example, generating of a crack or a crack is accepted. As shown 
in drawing 26 , the structure (examples 1-9) which fills said formula (11), and the structure 
(comparative examples 1-15) which is not filled are classified into two fields bordering on the 
straight-line graph in the case of the equal mark of said formula (11), but. It turns out that these 
two fields agree, respectively to the field where generating of a crack or a crack is not 
accepted, and the field to which generating of a crack or a crack is accepted. 
[0175]The structures 25-40 which used the alumina C as shown in Table 4 - 8, the titania A, 
and the titania B for material hereafter as Examples 10-21 and the comparative examples 16- 
19 of the 2nd invention were produced. 

[0176]An example 10 cell outside (a diameter is 100 mm and the thickness of 100 mm and a 
septum of length is 101.6 micrometers) and cell density produced the structure 25 using the 
alumina C of 400 (cpsi) like Example 1 . It was considered as the thing of structure which put 
the slit 4 into this structure 25 in shape as shown in drawing 2 (d). The shape of the slit 4 in 
drawing 2 (d), The length of the axis direction which exposed the length of the slit 4 exposed to 
the upper bed side 14 of the honeycomb structured body 10 on 3/10 (specifically 30 mm) of the 
diameter of the honeycomb structured body 10 and the honeycomb outer wall of the slit 4 was 
100 mm covering the overall length of a honeycomb outer wall. The volume of the obtained 
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structure 25 was 785-cm , and weight was 270g. When the thermal-shock-resistance 
examination according this structure 25 to an electric furnace was done, destructive 
temperature was very as good as 800 ** (a crack generation was not accepted to 750 **). The 
above result is collectively shown in Table 4. 

[0177]The sample of the thermal-shock-resistance examination room temperature by an 
electric furnace was put into the electric furnace held at 400 **, and for 20 minutes, after 
progress, after taking out the sample and cooling to a room temperature, the existence of 
generating of a crack was checked visually. When there was no generating of a crack, it raised 
the temperature of the electric furnace 50 ** at a time, and the same examination was 
repeated. Eventually, temperature which the crack generated was made into "destructive 
temperature." 

[0178]ln 11 to example 13 Example 10, the structures 26-28 were produced like Example 10 
except having changed a cell outside, cell density, and the shape of the slit, as shown in Table 
4. The result and the result of a thermal-shock-resistance examination are collectively shown 
in Table 4. 
[0179] 
Table 4] 













((L3)/(P3?) 


9^ m 












25 


4/400 




1.0 


^lOOmmx lOOminL 
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10/300 




1. 0 


015OnmiX IfiOmmL 
Mvh^t^ 1 ^ffl t^?>42mm 


265100 


IBSOs 
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mm,? 




27 


4/400 




1. 0 


013Omnix laOrnmL 
X'JvhSE*:^iBA>>)39nim 


1726CC 


560g 


750 






28 


10/300 




1. 0 


0100mm X lOOnunL 


785ee 


7eog 


750 



[0180]An example 14 cell outside (a diameter is 100 mm and the thickness of 100 mm and a 
septum of length is 101.6 micrometers) and cell density produced the structure 29 using the 
alumina C of 400 (cpsi) like Example 1 . This structure 29 is a square whose length of one side 
is 35 mm in shape as shown in drawing 13 (c), The 1st 100-mm-long segment 13 was made 
into the thing of the structure which assorted the 1st eight variant (the long side of a section is 
35 mm and length is 100 mm) segments of four pieces and the circumference, and was joined 

into cement. The volume of the obtained structure 29 was 785-cm , and weight was 270g (the 
amount of cement removes). The aspect ratio (LI) (/(PI)) of the 1st segment 13 was 
100/35=2.86. When the thermal-shock-resistance examination according this structure 29 to 
an electric furnace was done, destructive temperature was very as good as 800 **. The above 
result is collectively shown in Table 5. 
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[0181]ln 15 to example 16 Example 14, the structures 30-31 were produced like Example 14 
except having changed the structure of material, a cell outside, cell density, and the 1st 
segment, as shown in Table 5. The result and the result of a thermal-shock-resistance 
examination are collectively shown in Table 5. 
[0182] 



[Table 5] 
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1. 0 
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750 



[0183]Example 17 cell outside (in a diameter, 100 mm and length 120 mm (an interval is also 
included)) The structure 32 which constitutes the 2nd [ cell density / the thickness of the 
septum used 101.6 micrometers and using the alumina C of 400 (cpsi) ] honeycomb segment 
in the shape divided into three steps was produced like Example 1 . This structure 32 made the 
2nd 33.3-mm-long segment 15 the thing of the structure laminated to three steps in shape as 

shown in drawing 17 . The volume of the obtained structure 32 was 785-cm , and weight was 
270g. The aspect ratio [(P2) /(L2)] of the 2nd segment 15 was 100/33.3=3.0. When the 
thermal-shock-resistance examination according this structure 32 to an electric furnace was 
done, destructive temperature was very as good as 800 **. The above result is collectively 
shown in Table 6. 

[0184]ln 18 to example 19 Example 17, the structures 33-34 were produced like Example 17 
except having changed the structure of material, a cell outside, cell density, and the 2nd 
segment, as shown in Table 6. The result and the result of a thermal-shock-resistance 
examination are collectively shown in Table 6. 
[0185] 



Table 6] 
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[0186]An example 20 cell outside (a diameter is 100 mm and the thickness of 100 mm and a 
septum of length is 101.6 micrometers), Cell density produced the structure 35 provided with 
one or more notch sections allocated in the flowing-through direction (axis direction) of exhaust 
gas of the cell partitions using the alumina C of 400 (cpsi) like Example 1 . This structure 35 
was taken as the thing of the structure provided with the one or more notch sections 16 in 

shape as shown in drawing 18 . The volume of the obtained structure 35 was 785-cm , and 
weight was 270g. When the thermal-shock-resistance examination according this structure 35 
to an electric furnace was done, destructive temperature was very as good as 750 **. The 
above result is collectively shown in Table 7. 

[0187]In example 21 Example 20, the structure 36 was produced like Example 20 except 
having changed material, a cell outside, and cell density, as shown in Table 7. The result and 
the result of a thermal-shock-resistance examination are collectively shown in Table 7. 
[0188] 
[Table 7] 
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[0189]The comparative example 16-19 heat-stress relaxation means (the slit in Example 10) 
[ and ] The formation of the 2nd segmented structure in the division into the 1st segment in 
Example 14 and Example 17 and the notch section in Example 20 were not formed, And the 
structures 37-40 were produced like Example 1 except having changed material, a cell outside, 
cell density, volume, and weight, as shown in Table 8. The result and the result of a thermal- 
shock-reslstance examination are collectively shown in Table 8. 
[0190] 

Table 8] 

[x] ID=000010 



[0191] 

[Effect of the lnvention]As explained above, even if it is a case where structure (carrier) 
material with low thermal shock resistance is used highly [ a coefficient of thermal expansion ] 
(alpha>=1) by this invention as compared with the cordierite which has spread through the 
automobile exhaust purification use widely from the former, It has thermal shock resistance 
sufficient as a structure, and the honeycomb structured body for emission gas purification in 
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which long-term use is possible, and the honeycomb catalyst object for emission gas 
purification can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(0 (b) 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 14] 




[Drawing 16] 
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[Drawing 24] 
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[Drawing 13] 
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[Drawing 17] 
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[ Drawing 18] 




[Drawing 19] 
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[Translation done.] 
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(2) 
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a/E'kO. 0161-a- (GSA)/{Ho 
1) 

(^(D*. a [MPa] «W4?SS (y^ma 
Cf ) . E [MP a ] Btm+^i'* ( 1 ftfllf ) . 10 
a [ 1/K] (*«jJS:^|fi]fc*tbrait)&::^I^(D>'A-;t;A 
«Ui5g#l^: fciTdL/. a^l. GSA [mVm^]tt>'^ 
-*A«:8l^tei5»f5I^9«)«fflS, H„ [m] 

ffiS. C [J/kgK] «Mt4m Ac [W/mK] 
B-'N-*A-feJHie^^= A • b/p (CCr, AttM 
i|sf§»e^ [W/mK] . bitV:/m[m] . pit^Jl 

t:-^?- (•;:/<Drapg) [m] ) ^T-en-enTSf, ) 
j^fiEf s-fe;i'PBa (y^) i. co-bjiom^mmm 20 

±©xy h^m-SJc^ic^iiStrAjr^fco-cabSit 

> Bgia*'l:^l^«:Sf} LT ?S Ji(±(Dll 1 (D 
AH2 y> > h K::^U/c«^??:Wr i i *>{C. 
'iJ^fci&O-C^^BK: J: o T^^-r 5 J: ^ JcWiS ur^c 

(PI) i©r;^'^i'hJ:t [ (LI) 40 

/ (p 1) ] TiBs: (2) icm^^mtttj^'i 

2i [ (L 1) / (P 1) ] ^ 1 0 - (2) 

[ gf *^ 5 ] m^mjz^t)mm^m^ . striB-b Jb©a^ 

i^^HulB^'C^WK:)!* LXSit;Jc¥ffif ZJi^±©» 2 ©-'n 
A-te h {C^«i|LA:^^l8J^©«^SrW l/T/j: 
it©-C*«3> A>-5|fri^ll2©>'^::•;^7A•feyy> h©l[ 

s (-2) (P2) sw:^(onmi3m<om (l so 



mi] 



(pc • C • A.) ••») 



( 



2) i©T;^'^i' htb [ (P2) / (L2) j TIB 

5s; (3) ic^tmmimftrj:>iicm^Lxrj:?,h<Dx 

^•Sit^JB 2 ~ 4©l>-rn*»CCBB*8©fiP:tf X^^kffl^^:^ 

*Ai8jii*. 

0. 5^ [ (P2) / (L2) ] ^5 - (3) 

miabxtj: 6h(DxS) 6m^m 2 ~ 5 ©t^-rn*>«:iB*s 

jmicmmbxtj:^h<Dx$>^m>m2-^6<Di^-rtiifi 
(-2©*^) ©ii>j& < i ^> 1 0 %afH<Dmmic^^-r 

542;l'©Pillff§ (T„) ?r. S*-bJHailiI3 
(TJ i©|ffl{CTiB« (4) {C^-rM^«:mi-J:5 

i^mis, bxtjiihox $>6m^m 2-7 ©i>f ti^^ccs 

m4] 1. 2^T„/T, ••• (4) 

(*^i*©> BiiiBgf:</;^©Mffi*[6] ('p'mij^) ©ft 3 

(L3) as (-a) (P3) i©T;^'<i' hit 
[ (L3) / (P3) ] TfBS: (5) CC^-TM^^* 
ii/c-r ct ^ (C^^L/T *>©-C$)Sif*JS 2 - 8 ©U 
•rti*^{ciaiS©Sf;</;^jf{bffl^N-*A^jg(*. 
[1^5] 

0. 5g [ (L3) / (P3) ] ^2 - (5) 

I 0 ] »«]I2 -9 ©l^-ril*HCfBtS©BUiB 

fm:'t)mm^mimxxui,ctmmttim^ 1 

(ctBJKogf *fxjlKbffl>'N- * AfllJSi*. 

I I ] m^m 1-10 ©i>-rh*>{ciBSS©8f 

imm HX tj: *X«frf B-b;HiBM*«:|l!j!j«*5^* § h 
m 1 1 K:SB«©Sf^x^bffl^N-*Aj»j«<*, 

[i«^ 1 3 ] mumiJ7^w<tmf^:^tim&W(om 



(3) 

3 

5^^/-T, -fe'^^-fh. SiC. S i N. A^-f y 
9^'i;AT;l'S-'i'A'>'Jir- h (LAS) , <J>m^it 

1 1X»1 2fC^©Sf:tfX^^tffl>'^-*AW!^if*. 
[ 1 4 ] «JfS|j^)iX(ifi««*5. S C R ( S e 
lective Catalytic Reducti 

0 n ) m-o^mAmmsjL^t^o[,^-finifi<mm 

S C RW^M^f *5ifi^ 1 1 ic^oMii 10 
[ nim 15] iflB s c RM^ttf**^. *^ : V . 

VI« VI 1. VI I XWSm^m; CeO.XWLa, 

x\s.cnh<D'pu<, t h-mt z r t<DW.^mim ; n 

a. KmOTfl'iJV^miim-.R^fBsi. Srm<D7 

[i»*5«i6] B^^ss^^x^^tffl''^-*A«3g^^:cDB^^ 20 

^ii:^r. Mtv-i h. SiC. S i Nv A^-f V 
?-j7Ar;l'5::-'i'AJ/';er-h (LAS) . V^K?^^' 

1 4X«1 5^CtB*8<Dgf^^;^l^^tffl/^-*A)!j!^if*. 
[f»*]S 1 7 ] BUl^gWX^{bffl^^^:^A1iJ»ftO|^f 

A 1 , o,Ro*cn6©-a«±©a^Kfbf!*^6^cssf 30 

311 4~1 6©l,^-rn!&5(ClB*8©Sf:<7X^{tffi''N:^*A 
C*M©S^iNBftitt"«] 

[0 00 1] 

c^B^©wi-r.5i3?jf5^i!f] :^^mit. m^:^mm^^ 

$©iftli (a^ 1. CCr. a [ l/K] »MSS*lS)K: 40 

t)^ififi^«^tt©fic»it3i{* (ti#) m^^m\<>fcm^ 

SJWS«Jfeffiffi*5nJSg^cgf;^/Xmtffl^^^*Afl|S<*&0f 

sf*'x^^bffl^^-*A)W!^smcM■rs, 

[0 002] 

S^fcCifCf+li. ';->#fflS\T-C. gf:^fXtti©NO 
.4JS!imW(c^{b-rsci©t?t^,NO.®iiOi!l!j«*5||ffl so 



!|$Pa20 03-33 66 4 
4 

jbSn/c. C©i^J&NO.«RjafiMKffll^e)ti5N0. 
mm>Si.^tLX\t. K. Na. Li. C &m(0r)\^i3') 
igJl. Ba. Ca^©T;l'*';±ffl^lS. La. Yl|© 

[0003] C©J:'5%NO,®S5Mi®«, ji^, M 
ai©N0.®JifiS^Sr^tfftBill4. 3"i^x^-<h© 
<t:^>!ii?{bi^3S-fe7 5 -7 i';^l5t*4-?'F e -C r - A I ^ 
^© J: ^ ^c^tm*> 6 * §ti(*«:tS}# L r ^ $ n S 
cnf)©aftK:K. Sf*';^©ilffiTrrStt<b$*ifc 
T;P*''J#M-f'-SlJ©7Jl-;'7y±a^il. iOtol^f. 
K. Na. Li, CaKISASn. 5^<bL-?>-ri»4l»^ 

SIS 7 5* 9ifi^^-r mmifimmxib 6. 

[0004] C©<J; ^tj:mi^'^itimit6tcib<0y^ 
^iL-C. fl!l!i«)i*«fiE-r&^?LMK{b!ai4^^tpK. T 

fir*t5*i|§^3n-Cl»^) (!|til2 00 0-2 7 98 1 Oii 

«) . *yt. c©4i«K:B. mwtmmtmic'jji' 
0- 1 658 1 mizm) . 

[0005] 

[^W*sfl?9il/J:^i-r?.»S] L3&>L!&*S6. H-ra 
©ftl§2 000-27981 0^$aKga^n3nfct$JRO 
^>%. ^?LM^{b^eT-*ti:er^'^;&^SttS^a©ii 

^. 7;i';<7';^«©tB<*rt-s©^if«ffl*iJ-rsci*J-c 

or. ^©NO,®^fie^^ffi3HirLS'5il,^'5Fflja 

6 5 8 1 7-^«©w^. r^w* J: 4a<*©iS 

Aswi-rsciAi-c*^^!©©. mw(Dmmm^i}i:k 

*t,^fc«>. iiSSi»IStt©ffi-c*fflfbl/f#5feo-c»Aj:*. 

[0 00 6] fe'Jl'Sf^:t;XfflSCRfl!l!j« 

K3fW7') ©^ifCCteC^rfe, TiC. Mtz>-<V. 
Al.0,Sc;cti6©a^BMb«J^. «UI^SR$©?Sic>W 

^4*^i^©±^S^iL'•C'^-:^;AM^c^!»f^•rSfc^!). it 



[0007] *»wtt> iMormicm^xtjiStitc 

[0008] 



(4) !^K2 0 03-33 664 

6 

[0 00 9] [1] «»©-eh-eni»«Lfc-fe;i'©is 

t*i|54!^14SO'-feJl'«3i«:Hb. rm. (6) (Cin-r 
[0 0 10] 

* im] 



a/EkO. 

6) 

[0011] (jS; ( 6 ) 4". a [MP a ] 
{•;:/ltS(©iaif^g%,mttL. *f*WCcB. ^©«3 20 
?:|^tr. J I S R 1 60 licmmUcyimiiCX. 4'=6 

l«f 4) . E [MPa] «t^f4^'>i'$ (U^lfeft 
If) . a [1/K] BSffi:^|S)K:^^t■cSiti^c:^|6]0>'^ 
^*A»5g^lS: fc/cL. a^K GSA [mV 

m'] w^:^i}i.im^fci!)fstmmmmm. h, [m] 
^®*^siBS. c [j/kgK] mmitf^. Ac [w 

/mK] «^N::^*A-fe;WSie^*= A • b/p (CC 30 
■C> A«tti|sf^e3l$ [W/mK] . bByT-Jl 
[ml. pB-bJUb--^?^ ('J:r©Hlpg) [m] 

tl7S%t. ) 

[0 0 12] [2] a»©-e*i-etii«g!Lfc-b;i'©a 
4iBiPb-c«}#■r*^^-*A^1■lli*>6^/!S^n. otib 

T •& ^cc BirlB-fe ^l/filgRO'mrlB-' ^-*A^1■llK:^)^^6n 40 

[0013] [ 3 ] mimi^mm-mK B^^tB''^- 
* Ai^©«ffl*> 6 *'i:^iii©:^i*i{ci6i*> -5 -cj^fiit i/fc , 

iJiB>'N::.*AJ1-S©^ffi-Cii>:^j:< i*>^-©-SP*i^PL/ 

isffia [2] ^ciBlK©St;y;^Hl^^kffl^^-*A#ii^, 

[0014] [ 4 ] mi.fmtiim^^1fi. S?iB-b;l' 

©^s^^*?r^«f^*'C^«|{c5^LrIp^f^c¥ffi•c-fe^±©» 

l©>'^::.*A■^zd/^>^^C^LA:«6^*W■r•5<^:<^;4> 50 



0161-a- (GSA)/{H„- (/Oc • C • Ac) 



( 



r)&Sfc©-C*i5. *i-5ifia|^l©/>:^*A-fed^^> h 
©. iifBgf;yx©mjjS;^|fi] («'C>lill*[6]) ©ft$ (L 

1) (C©S$ (L 1) BiiiB-b;l'©a^i*©gm© 
S:SS:^|S]©gS{c^btO iitS (-22) (P 1 ) i© 
y7.-<i;Vit[ (L1)/(P1) ] 4. TIBS (7) 
{c^S-TM^^ffi/c-r J; ^ (c^fiX U r JS S «>©-c* ^HufB 

[ 2 ] X» [ 3 ] {ciBtS©SWx^|>^bffl>'^:^*A«jg 
». 

[0015] 
[i(7] 

2^ [ (L 1) / (P 1) ] g 1 0 - (7) 

[0016] [ 5 ] mum^^titm^Wfi. MiB-fe^u 

2 ©>'^- * A-fe > h {C^iO L- i^c^iajgi/jO^fiS^rW 
l/t:ftS4>©-C*«J. *>-3SliiB02©/N:^*A-fei'y> 
I-©, its (-22) (P2) (C©iLS(-22) (P 

2) tt«ilB-fe;u©1i^#©as (-2) {c^(y(,0 iSP 
ii7^<om^im(0&^ (L2) t©T;^'^5'H:b [ (P 
2) / (L2) ] ^, TfBiC (8) {C.T^-TM^Wc-r 
J:^{C^g^tr)&5 4>©-C*-5friB [2] ~ [4] ©l,> 

[00 17] 

[1^8] 

0. 5^ [ (P2) / (L2) ] ^5 • • (8) 

[0018] [ 6 ] mm&tiim^m\ mi^'z)\^ 

j;0(c«^l,rj5:^>fe©-c*.5iiiB [2] ~ [5] ©(<» 
[0019] [ 7 ] miim-tiim^m'i}^ t?ia-feju 



[6] (^)c>•rt^>{p{cle4s©Sf:^fJ^^f^tffl-'^:^*A^t3i 



10 



20 



(002 0] [8] miimsc^t)i^m^m^, fp'omt^ 
(-2©*^) (D'j^u^thi ovomommic 
^tE-ri>-k)v<Dfmm^ (t„) m^^mw^^ 

(Tc) icDP^KlTIE^ (9) iCnktm^^mtct ^ ^ 

1, cmfS,Lxtj:^h(D-c$>i>m?E [2] - [7] ©t^-rn 

[002 1] 

[?S9] 1. 2^T,./T. - (9) 

[0022] [ 9 ] irieisftft>;'3^ffi*^s*5> ivie-feji' 
©«^^(*©. l!fiEP^x©JtiJfe*itii («'C^:&i$i> 

©fi§ (L3) i. as (-m) (P3) i©T;^-<i7 
hit [ (L3)/(P3) TIB^ (10) fC^j^-r 
M«S*?i/c-rJ:^cc«fiXl/-c^cS*>©-c*iliiie [2] 
~ [8] ©t,»•^*n*«{cl2«©st:^/;^^^M>'^^*A«3g 

[0023] 
[|»10] 

0. 5S [ (L3) / (P3) ] ^2 -(10) 
[0024] [10] Mi2[2]~[9] ©lifn*^ 

[ 0 0 2 5 ] [ 1 1 ] Hifte [ 1 ] ~ [ 1 0 ] ©i^Tn 
*^(cie|g©Sf:^/;^#{bffl^^-;'7A«ii^*©. luieHzJi'Pa 

[0026] [12] fIieMi«HXWMII*s> THiJ 
V ^MRU/XlitTJl' iJ V ±ffl^«4^W-r ^ ©r* 

2. ffrf2 [11] «:iBIS©Sf:^;^H!^{l:ffl>'^^:<7A{!4«(*. 

[0027] [13] msm^'^mm^-^^ijmi^ 

^it^T. -^itv-i h, S i C. S i N> A^-f 
•;5=-'i;AT^i'5-'i;A~>';^" h (LAS), 

ffiisja-yx^-r hSiyfcn6©ig^i^-a^*>6!5: 

ifIB [ 1 1 ] ~ [ 1 2 ] K:i24S©gWX?|^^tffl''^-*A 

[0028] [14] friBW«)iX«M<g*5. SCR* 

a/EtO. 0161 - a- (GSA)/{H 
1 1) 

(ic (1 1) a [MP a] kmmm. cji^'m© 

mi^^M^^, *(*W(c«, ¥g©iiS§«r^t. J I 

s R 1 6 0 1 fmmucifAK.x. A^M^ikcjfi'om 
[MP a] imm>^m (y^itsiiaif) . a [i/ so 



30 



40 



(5) !^ga2 0 03-33 66 4 

S 

*(Selective Catalytic Redu 

c t i 0 n) m^<D^fmRzfs)}mxit^(o\,^-rtiip 
mm^mi>scRmm'cs,i,msi [ 1 1 ] kib 

[0 02 9] [15] m^scRmmim\ 

H : V. V K V I I , V 1 I I WM^^m : C e O, 

xitLa,o,m(D^±msiim: cn6©-ati±©« 

^mimXiiCtlhCD'pfj: < i Z r iOfi^ffi 

ib!^:Na. K^©TJl/*'MJiK^l:!^: RO'Ba, S 

< i 4>-«*^Wr.5.*)©-C*.5iilB [14] KIBtS© 

[0 03 0] [16] t^fiBgf:^/xmbfflv^-*A^«Jg 

:^T> ^i?-r. S i Cv S i N, A^-f 

'J9^'?ATJl'5-'?A»/i;^r-h (LAS) . 'J > 

iflB [ 1 4 ] X» [ 1 5 ] {cfBlS^C«F^x3^^bffi>'^•=-* 

AMJ«{*. 

[003 1] [17] MiBSF;yx^{bffl-'N-* A^jg 
<*©iifB-l2;H!SII©i5«fiXM3f4*i. TiO,. iit^ 

sboib [ 1 4 ] ~ [ 1 6 ] <D\<>-rni}^K.tm<omiJ:^w 

[0032] 

iwm'^mm'im} si (a), (b){cn^-r^^ 
{c> :^mn(miJmitm>^:^timm^\ ob, 

(■;■/) 2.!:. C©-feJH©1t^f*?:Hi^L-C«J^-rS 
>-Nj^;<7A?i-|l3 i3&>e«fiS§n, ■b;l'PgS2±«:Ji^3 

ilKbf ■5Sf;*/;^HHbffl/N^:<7A^ji(*i o-c*or. -b 

^nBg2RovNi*Aji^3*j. mimL'm^mm. 

{CML. TiB^ (11) {C^-TM^^ifi/c-rci?:!^® 
tti> (WT. r»l©#6gBj <tl,>5C<b*i4)S) . 
[0033] 
1 ] 



(Pc • C • Ac) ° '} 



( 



K] ttmi^:^|S](c*fu■cSjt!5::^l^iI©^^^*A^IK?g^^ 

Ik, GSA [mVm'] A<*S^/cf)JSf5]^e«] 
^ffia. H„ [m] B^>:^:<7A-feJU*:^i[S. [kg 
/m'] B/>-*A«jg*>SSga. C [J/kgK] tt 
Wf4i:bfJ> Ac [W/mK] A-fe;l'f^j£^$= 
A • b/p (CCr. ABM^?SlG3l* [W/mK] . 



(6) 
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b« y >^;i [m ] . p «-feJbf {>) y©^pg) 

[m] ) %^n^n^s-r. ) 

[0034] OT> ±tea: (11) ic-o\,^xmwmic 

[0035] >'^^;<7 Arto?fti&:^>»^fej[iH-cA.Sias 

^m.i:^imm>±^i\t. mm^. tib^ (i 
2) (ctbt^fsciJi^Jtoen'riiS. 

[0036] 

[1^12] Bi • F,*'' ••• (12) 
[0 03 7] ( 1 2) «. B i (l^:t-f^) «TfB* 
AT • B i • F„'"=AT • h • 

[0 04 3] '^:^tii.msmmmM^ic':>\.> 

rtt. TiBSC (16) *SfiSS-rS. 
[0044] 

[Stl 6] h = Nu • A, /Ho - (16) 
[0045] 55 (1 6) hWSSSea^St (-fe^Ha 
m.t^ii:^(Om . Nu ()« f -bJl/HIS) 5*3. 7 85 
AT • t. • Nu • A,/ [ (p 
[0 04 8] CCt?«. iag^iB©ligi. 

(Hi*rtjas^''<7^-f ) = ci • 

(18) 

[0050] ( 1 8) C IttAT • t,''' • N 

u • A, • L'r*-5, 



*S ( 1 3) . F. (7-yx5g[) «TiBS ( 1 4) -C* 
[0038] 

[IBfl 3] B i = (h • 1) /A - (1 3) 

[0039] 

[»14] 

F.= (A • U) / (p • c • 1') - ( 14) 

[0 04 0] s (1 3) so's; (14) h«?iae 

10 m mw) > pBffig mm . c«#a#«^fc»3Jft 

[004 1 ] fia«jiB©ieK«. mwtmviM 
MSHATiBjias: (12) i©8i«:tkwo. cnccKr 



(14) *f<A-rS4. TiESC(15) 



iBie (1 3 ) 

[0042] 
[f^tl 5] 

"V(p-c-A)»" -(15) 

5«7. H„«eKiS*;^;ies. A,tt:</x©i^e«$?:-en^ 

20 tlTP"^, 

[0046] ^ (1 6) 5rf<tA-r^CiK:J:or. fr 
IBSi ( 1 5 ) BTieiC (17) K:»t^^6tiS. 
[0047] 
(1^17] 
•c-A)>"-H„] ••(17) 
★iC ( 1 8) xm.Uc, 
[0049] 
[IS1 8] 

GSA/ [ (p • c • A) • H,] - 

i^rTies ( 1 9) -CSHl/te. 

[0052] 



[005 1 ] i^tc. m^ti'^'yji-^^. mwp^ufs. [»ti9] 
mm/ma. -^^mEtofiLtbix 

(^^lt£;:^>'^•5y-$) = (H»rtsa^>'^•7^-f ) • 

[0053] C©<fc^K:L.-r®t,>fcf^.:^)-'<7y-$ ^[0054] 



a • E -(19) 
CtiB. TIBS (20) 



mm^Bt) /E^ (j?!iit;:ti^>-7y-^') /e 



(1 1) tmsvibi. 
[0 05 5] 



(20) 



[0 05 6] CC-C. Cl?:9i^-r.S/cfe©f^iaB#ra 

wj: ^ c i «^tB-r * 0 . uimmmm t ©m k: 

J:6l«ff8l^©ig*, A, = 0. 06 1W/mK> Nu 
= 3. 77^11SU> L=0. 04m, t, = 5se 
c. AT=50 0K€rai;?LTff6tX.5C 1 = 1. 6 1 
XI 0-'*»ffl-r4C<!:K:i«3. *^Wt?S;£-r5flgffl 

^ft. Wi^. «3S©)AffiHcctei^-c, mriB^ (2 0) -r 
j&to^BgfBS; (11) ©fiX5<!:§^|[c.;^)IK«»4t{c^t,i 



50 



[0057] l;/c. *l£l!«©^f;</x#<kffl^^^;(;A« 

jif*w. «St©*t^■etlBl«Lyt•^2;^©«^^**Jf$fi!^■r 



01 

[0058] WT. m2<m«^mi.^htimit<.t)m 

[0 059] m2<Dm<osw:^mtm^^^ijj^mm 
(* 1 0 icmt^^htimmtum^mm i <omt or 

02 (a) (d) iCnktj^^K., J^::.ijA9V^3 

Lit. -«±©;^ >; f- 4 ^(cfilfiSLras 10 

( a ) ~ ( d ) ©0; ^ icgp*';^©ajj£:&|fi) ( 

[00603 ±ia©iJ!«c;;>jiSfn*l2*«(<>/diP^;^?t 

< i*>-'3©Sffi5Ktel,»r. d»5:< ifcSSHX i^i^SB 
6{Cjf5fi23tiri»SCt*J»$H,». 20 
[006 1 ] C©JS^, fflfflx -y i^gP6 {CJfJfiSSnfc 
h 4©, >'>-*Ai^g3©^ffi-CigPt/cS|5»© 

mii^onwji^ (4''C'mm. tuhmz (a) 

teWSX^rrSi) {cW!&*iSi©fi§W. ^;^/x^^bffl^^ 

A«j§ft 1 0 ©^s© 1 0 ^cttmt. 
* 1 0 ©tts© 1 0 %Jii±t?*s c tifimt 0 

[0062] S/c. iaS©^i^-*igf;?/X^^bffl>'NX 
* A^8J6(* 1 0 (D±W (±fi) KSi? J: ^ ^j:®ffl5S«iC 30 
tec^rw. h4?:, /^-*A^1■g3©^ffi©gF» 

[0063] 02(a) ViTTit^ii7.mtmf^=-i}J^ 
ISjSft 1 0 «, X V h 4 ^^ffi 5 ©X ygp 6 CCtet,^ 

a:^|ti]©gg$4^^-c=ftjei^i«:Scfc^iC4*jf5 

fiSL/. 02 (b) {C^fgF:^fX^^bffl>'^-*A«jg^*l 

0 «. X h 4 ?rS:^iS]©ai 3 =?:$^xricMyjm.t 
^c.5)J;^«c4*jfJESb. S2 (c) cc^-rSf*'xS>{bffl 

>»NXX7A:«jg<*l 0«, ^4^>'^-;^7A^1-M3© 40 

<OWin(om. 3 TZftJfJl^ i 5 J; ^ fc 4 ^J&fS 

I/. 02 (d) icmmn^wimf^^fjisiamm o 

xy h4*>'NX;<7AJ1S3©^n©gfM*'X©m 
t)/coTgaP3li-. ifi-oT. <) y h 4©S:&(6j©a53^^ 

[0 06 4] 02 (a) - (d) {c^F-rJ;^ccxy -3 

h4%J^fiS-r-2>C<!:{Cj:i3> »:tfXif ^bffi/NX^A^jg 50 
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[0065] 03 (a) »« 02 (c) tlSI^W;^ X 

y ^4^^^x;^A^1-g3©SS©gffl:^/X©M*:fr|SI 

Tl3P3-&> *>OX y h 4©S:fr[Sj©gg3?:^;irH 
ft}|51*<b!&5J:5«:3*}gfiELt:i»S. 03 (b) 

02 (d) i|5l:^CC, X<) "J h 4i^^:^ijAnm<Dm 
M©SFM*'x©««:^|fij (tti.C;>W7?|fi). ttj:t>*,xy; 

K:J9r>fc^S«:fcfcoriaP3#. *>-3X y 2> h 4 
©S:^Ifi)©ai§ *^;i-rccraftfJi^i ^ci J: ^ {C 3 *JfJ 

[0 06 6] 04 (a) (i, xy h4?r, >'^-:^;A 
3 ©^ffi© ^ ^©-o©Sffl 5 a Ktet,^ r . «ffix 
9J^I»6 a©2.'S (ASCJfB) . ffiiy^tC (CSC^D) % 

03 (b) «. Xy -:- h4«:. ^^x*A^1•la3©^ffi© 
^%©r.o©8SB5 b. 5 ctCtet^T, jSffiX5;*?gg6 
b> 6c©2* (ARy^B) « jfeC^K: (CSO'D) 
aSIWfC-^/S; <• J: ^ (ciiP S-&r fl^tiJ btcm-^^fnf, 

[006 7] C(D^^icmmti>CtiC^r>X. 
^CP;^fX^^bffl/^x;^;A^Jgf* 1 0©Sgffi5©a^©|? 

y vh4©, -'>x;t;A?fS3©^ffi-CraPO/cS5^©9f 

;yx©MgiE:/^i6i (I^I.c^|^:^f6J. -r^ct^^x^^ritij) 

:/'j:^r(^©g3«> g^«'xif^bffl>'^^*A«j§^l 0©^ 
S©1 0%JW±r**C<!;*i»*L'< . xy-yh4©^ 
ffl5^CilPLfc63BSf)</XH^^bffl^^x:<7A^#l 0 
©itS©l 0%Ii(±T?*SCi*Wi;L/t». 
[0068] 05 (a) ~ (d) (C7n-rJ:^«:, xy 
f h 4*Jffli:{cS!X-rsSi5»({:tei»r. X y f h 44B 

fiKu^ct^gp^^ (a^gp) 7%sf**x^{bffl^^x*A«ii 

(*1 0©*'C>Sq(Cfig-r5<j:'5{C?fML'> a^gPT^-'N 
^*Ai1-il3©^S. ±«ffi5daO'T^M5eCCpgp 

[006 9 ] c©<te>«c«fiX-rsciccj:o-r, ffisb 
T;«jtt»aS©^-*5SP;yx#{bffl^^x* A«ji^* 1 

0©^ (^s) icRii^'^tjimmmmis^^xt. m 

«SSK:j:Si'^ -^^'l¥©^Sfe*«S6K:|t;5±-rsci*st? 

[0 07 0] iJifc, 05 (a) iiilSSP7©xy y 
h=&^^WC^l./i:»riB0tt3!>ifi*J^©JS^. 05 

(b ) «. nmom-t. 05 < c ) u-x h ^ 5; ^ 

BBmtB^. 05 (d) tt. gJf5©^*-?-n-e4i7r 
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[007 1 ] 06 (a) ~ (d) ^-n^ 
«ffl5 f ccg§PLfcii^4^i/rt,»s. 

[0 07 2] S7RC>'08»> 
::-ti 3 ©^fflCCiSP 0/d:t,> J: ^ K^tig ShfcgiJ® lO 

[0 07 3 ] 071*. 05 (a) ilgimc^ aiSSP? 

^SrTnf. CcDJi^fCiS. h4CDSt?rS5 (a) 

(c^-r J: 0 ^ < ffJ/S 0 r ^ S . 
[0074] 08 «. aiggP7 f h 4?:StJ¥ 

S» 

[0075] ;^ y x f- 4K:«. 3t«l5t?:3t«-rSC i 
3W*?*l/i». c©J:^%^«i!t<!:l/TW. m«. 20 

[0 07 6] *^B^©^^x*A^jgmc*J^^r«. n 

S*i6*'£.^«*-C©ffilll ©1 0%W±t?&SC 30 

i*l»*t<. 3 0%P:i±-C*SC<t*U0»SLI,>. 
[0 077] *^H^©^>::-*A^)gmcteli 

•c. xy h«. gf:^/x©KSS:&[fi] (■t>-i:x|4:)?[6j> •r^c 

l^€.Ci*5. :^tt:©^ffJ{C<iO*^D{C< <»$Lt<^ 
CtHCfm^tl?>C t\ti3:{,\ m^U. 09 (a) 

~ (d> {C7j^-rJ:5{cxi; y h4?:iBBUrfcJ:i<». 
[0078] xy y h4». 01 0 (b) ic^n-fJ;^ 
{c> •fe;l'PS^2 MiWCAj: < •te;l'PSS2 >&Mfe(c^*T-r 
iJ;^CC?gfiXtrfcJ;t,J*s. 010 (a) (iCmt^1> 40 
(c> •fe;i'PiS2{cWK:j^^S:^**. x y y h 451^ 

[0079] /n::^* A«j£^ 1 0 ©H2;U 1 ©S 

t«J*S3ft©li|^K:tt. Xy9h4». 6 0' Sft: 
»1 2 0* :^f|^i-r5©*i±IBiPI0Sfit?J:»)»*L/ 

[0080] X y y h 4 ©ifii L-r W!t$(c$IM«J&l,» 
^)imfim:i>titc!t>. Hr;mi^©ipiJ;0»i->ci*i so 
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[008 1 ] 011(a). (b)CCn^-rJ: 

^{C. X y h 4©5feffig|5CCteliT, xy i»h4?r^ie 
3#/c^i!SgB4a^ia;W^*i (011b) #M) , X« 

ft*4W-r€)it.:^)iSfaSB4b*g9:wsci (01 1 

(a) #M) 3!»*. ?!ftl6:»3©Mfa©ti^*^6J:'3»* 0 

[0082] J&te. X y y [■A<mi&t bXit. 0 1 
2 (a) CC^-tct^CC. y^-;^!;A#Jg^*l 0©-b;HBe 
2?:gg»WK^l]»r-r'6<fc^fCUr«>cfcl,»L> 012 

(b) (c^nfJc^K:. ■fe>ii/PgS2 42P»WCc|»i-rSJ: 

[0083] 112 ©i%IB©SP^Xit^M-'N-* 

A^jgftl 0«:ffl(,^6nsi^l5;t>iSffl#l2©ll2O«ait 
«. 013 ( a ) ~ ( d ) K^f J: ^> tc. •feJW©1fi 

ttl/C^«l«:*tbr¥^f^t¥li•c^:^±©*l©^^ 

::.*A-feyy>H 3K:^««L/c«fiS*Wr^ (^^^* 

>h{cfflST'2>J^©4)©4fPSSl/t:*)J;i,0 ti4>«:. 
s£:«SK:jc.DrS^^ 1 4{c<fc-5r»&-rSJ:^K:«RSL 
T^fSfe©-C*0> *^o||l©>'^-;^A■tey^> f- 1 3 
©. mtf^<DmWj\^ (fp'iMM ©S3 (L 1 ) i 
•fe;i'©a^«j©aSPWJCc*jC:fSitS (-2) «B»)©4> 
S»TffiJfJt^©«^«:Wfia (S2) ) (P 1 ) i©TX 
^i'Vitl (Li) / (PI) ] ^. TIES; (2 1) (c 

IfiX^h. c©J©^. 01 4{C7n-rJ:^{c. Sl©>'^- 

:<7A-t:y^>h 1 3©, miJ7.<DmW1i^ {^'(Mfo 

m) ©fts (LI) i. its (-2) (p 1 ) i©rx 

•^i'Ht [ (LI) / (P 1) ] J&i. TIBiC (2 1) CC 
^■rM«^?r?i/c-r«>©'C*SC i*!*? * L/t*. 

[0 084] 

[S!!2 1 ] 

2^ [ (LI) / (P 1) ] g 1 0 - (2 1) 

[0 08 5 ] -feyy > h moms. • mmmm\i<D&. 

,^>6tt. TX'^i? hit [ (L 1 ) / (P 1 ) ] «. 1 

o«T<t-r-5ci3!)i»*i/i>. -:tr. 2*Si-r*s<k, 

•fey^>h**^5ti/cB$K:, :^(*il/T©TX-^i' h 
i:k*5S:)?|6]{C«L<(S.Sfci?), ±a?©«SHi-r.5Ci*l 
3^ [ (L 1) / (P 1) ] £6<DmWtt 
SCt*S3 6CC»SH,>. -ft©-'^r.*A«jg^^:<Dt^^CC 

CCB. ^©±-r*iB!|feie ( 2 1 ) ^rjifc-rc t*ig:feSf 

© (cfJ'C^tt^^tf. Xlitf'C^lfttC^-rS) mi©^N::-* 
A-fe^y> KJMIB^ (2 1) *ffi/i:-rci*i;ii'St?* 
•S. »^3if2.-fey^>hf[«. 24«TT*.SC:t*5 
»*L<. 1 6fe<T-C4>SCi*s. ft^^ftiUr© 

[008 6] Ji(Tv >'^^*A-by>>h©g^{Cot> 
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[0087] HI 3 (a) ~ (d) Kj7x-rJ:^tC> * 

mmiimm^^^ijmm»i ow. 

[0 08 8 1 cn6©.'^-*A■fe^^y>^=feS^■rS 
>h 1 3©+>y*©2 0%iyTCC-r5Ci*5»*L 

S^^Sl 4i® 10>'^-*A^2^/y> h 1 3<!:©-V'>y 

$*#5t-rSCi«:J:i). «ffli^«:tettsi»l5;t>©l%^ 

*/h§<jqi;i-r. iS5»^ici^i'7-;'i'©^4?:W5S!itc 

«^@l4©^f'>^^$*l0l©-'^-*A^^^'y>^ 

1 3©-i'>i'$©2 0%4ffl^Sti^t?*-5r4>. m-^ 

mi 4©t;^f4^s*5^l©>'^-*A■feyy> h 1 3©w 

ISl©-'>^*A-fei^pf>H 3{CB«^*SW 20 
[0089] CC-C. SS^gl 4©i'>i'$. 01© 

§«£©•»'> tm@w©«jtt«:^-r«>©-c 
[0 09 0] rg^)i©t^f4as*5»l©^^^ 

[009 1 ] irtj:t>*>, M 1 5 (C^-T J: 
©Sf:^/:5^^t{bffl>'^-*A1Sjgft3&^6W'5WU/c^;^^t^ 30 
-;^2 0*i|l<i-r-5. f-x hf-x2 0«S:&|6) 
©g§*i4 Omm«±r, ^©tfJ^gpCcS^Sl 4*ifi[ 

[009 2] ll2©lfeW"CB. C©f-X hh*-:^2 0 

0 1 6 {C7]^-r4 ■sftifi^i^ ( J I s R 1 6 0 nc 
mmti) (c4st,»r. «^iii 4rtsu. x«s^»i 4 

il|l©-'N:^*A-fei'y> H 3 i©lfffl-C«[«|-rSSI 
^dsso^tLhr^sci^, ±iB© rg^-^/i©Mi^?S 
g*i>-N;:.*A42i/>>h©W*45SSJ:'3/h3l»J i^a 
TSo 40 
[0093] Sfc. S^ISl 4{cs-rssri©^>-:?7 

A-fe > M 3 oaffi©rtt?^i»i < i 4) 3 0 %W±© 

mmi^ii>i>s^<o^i^mfj:mmms (Ra)«. 0. 

4 3i'Cl>)&ja?l5Ct*!»SL<. 0. 8 5i'n>t{ 

±*s§e.{cW*Oi>. c©<l:^K:^fiX^2>ci{cJ:«3. 

2ma±(om I <D^^=-i3A-b if 1 sRfl©^^*^ 
fc. tai:©^tii£P^±-rsci*i-ctf-2>. 

[0 0 94] Sfc. ll2©^W©SP;^fxmbffl>'^-* so 
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h 1 3©i^^SS(Cjlff-rS. Sf:^/;^?t^bffl>'^^*A«3S 
ftl 0|^©±T©«^JB1 4©i^l!!lS:S©J:k^W. 3 0 

[0095] C©J:^>{C^-rSCi(Cj;0. 

[0 096] tfc. Wj\^icm«iLfmmicis»i>m 
i©-'Nr.*A-fey^> h 1 sommf&tKonmt. a* 

*S0. 2mmli«±{cA»6n-Ct>S*>, XBO. 3 m 
mjy±©fflffiD*lSn-Ct,>.5C<!:3!)i> ffifflKjKteWS^ 
I&*©*ft*/h3 < 1/ . 7 ^©i6ft4ii«±orw^ 

[0097] * /c. S*[«i|ic^8lrL:fc»rHKfcWSSt 

a^/x^^kffl^^-3!7Afl^Jg^*©»rils (s„) ccdSfes 
g^ei 4©i^BiMS (sj (Dttm (s./sj *n 
7%fe(Tr*Sc<t*iS{*©E:^a3^fii^©ll.*>e)» 

[0098] 35fc. »2 ©«l8(Ctel,>-CB. SFM^X 
HWtffl''^^;<7A#J»(* 1 0®S:^l*]K:W»it/c»ifflK:fe 
s •fe;u©«^i*©|iiS»rffiia©ma ( s c ) «:*t-r 5 
s^a»fiB»©!^ (S3) <otm (Ss/Sc) *S5 0 

%WT-c* s c i *iii£f*©E;'3a^«©a*> 6»* 
ly<. 2 4%Ji^T-C4)-5.CiAi3e>tCif^Ot,n 
[0099] $ 6(C. gFa;</;^?IMtffl>'^^* A«jg«J 
©S:^K:^ Lft:Sfa:</;^^^tffl^^^* A«jift©Br 
ffirtJcfel^r, •fe;i'©a^^O»rffia{c>!t-r'2.S^)l© 
»}ffi«©lt**i**S|Jt?:/t# < . >'>-*AJ1-MffliJt?/]N3 
<ft->rt>SC<t#iihFSUi,^ c©J;^ft«)sSCc-rsc 

x#{t«^>-* A«sft(c*jw s{»i&:^%fi«-r s c i 
[0100] §mti:<mtm^^^i3m&»<o. ma 

«?©t,»m-c* r l> J: i\ 
[0 10 1] CC-C. ml©>'^-*A■by^> hffl?: 

[0 10 2] >'^::■*A^^i/>> h©?^*5+»CCi*l,» 



17 

[0103] ttc. mz <m^(m:fi:^mtm^^^i} 
«i{c^PtLt:ait^c¥ffi-e-JiU:©»2 ©/N^r-^A-fe 

(D&Si)K (L2). (L2' ) SO' (L2" ) ©3ia 
J^Off!l4S^-r) . *>•o|fF20>'^-*A^^d/y > H 5 10 

O. -fejUoa^i^offiglSiiKcteW^itS (-2) (ffl 

<o<D;h6}S\mnm<om^ica&m (sa) ) (p2) i 

Sf:t/X©«fi{K&|Sl ©gS (L2) i©T 

X'^i' htb [ (P2) / (L2) ] ^> Ties: (2 2) 

i*5-C^^>. JSte. ll2©''N-*A-fei/;><> h 1 5©L 
2*«. L2'. L2" ©»^fcl5«-C*S. 
[0 104] 
[ifc22] 

0. 5^ [ (P2) / (L2) ] ^5 •••(22) 20 

[0 10 5] ^S^ciB$t^fc^20/^-*A•byy> 

(22) ^'mcirm^t<at. :m^imn^ifi 

^cge$ni^cm2©-'^-*A^2i^J^>^AiB^)iBS (22) 

^>h©^r*SifiB^ (2 2) S:»)fc-rci*JftfcJf* 

[0 106] ll2©>'>-*A-by^> H 5@^©« 
g • Wl»«Sltt©Sg,'^>^«. TX'^i' h tb [ ( P 2 ) 30 
/(L2) IB. 5litTi-rSCi*sSf* L-«,»*J. 0. 

b^mXhht. l^2©^^-*A•fei/^> h 1 S;?:*-^ 

fr?>cti)mtb<. i.o^[(P2)/(L 

2) ] ^3©ffiHi-r.2>CiAJ3e,tcS?SLt^ S/c. 
®i(«coi>T«. lali;<E*a^feOS!*>e.. 5 SOT 

•5gS©iESI?r/M.r. X«S']©ffi{*l^(C, l?©@<?© 
Ei9:©f±:&?:e?SKSffl-rsc<i:*J-c^. S/c 

[0107] s/c. m2©^|g©P*•x^|^^bffl>'^-* 
A^js^ 1 0 ecffli^ p)*a^?^«;'3iS?a^lS:©ll4 ©t»li 
tt. S 1 8 Kij^-r ,t ^ ■fe;n ©a^^^l^fiXf 
s-feji'PSS2©. P:tf;^©«»:^isi (fp'(M-:^[ti) ks 
iaL/c-«±©^uo ^^gp 1 6 J: ^ KfllfiSUr 
ftS^b©i&W'5c:t*i-cirs. 50 
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[0 10 8] C(0j:^tj:m^^^l6<D^Vii^ 
1 8 ~0 2 3 (CTKf . 

[0109] »2©SIW©^^-*A«Jg»{C*J^tS^ 

•j^^^aSieB. -'^-*A^1•ll3*^e)S:^|6]{C-'^^*A 

hiBM^j:-2.fe©r*«3. ■feJl'©»:«/X©»iiSc^[6) (« 
[0110] m^^^ 1 6©iBS®ff«. »rfflt?M 
«5ii©x y h ©^^iti^Aj: o , m^X^^ l 6 

•rl/^>^^-*A^^«:M□l/■ct»i-^:'Stt^c(,». s*^ 

KB. l^l:^r(6]©aM^aw^J:^fcE^-r*ci*W* 

i^B 1 0 M)mytiri>cttmt L/C». Ii:^i6i{c i o 
•feji'j&ja^traiK-rsi. >'^:^*A«jg^*^«^iL■r© 

[0111] ?^©a.'^>e.B. ^O^trSBl 6SSt?r 
liHzJbMli (3g,-=^>6;X®3^'^.*-C?:lfeiti^.5) © 
4 0%«T(c»xeci*WI;LC^. S/c. ^^iJXtSP 

1 6©gf:tfX©J|fiS5:^|fiJggS(COl>TB. SWJCCB. 

<slffl«:*ji,i-CllftSliS©:*;tc^ (9f^x©Mii£:^|6j (cfi-Cx 
lili^ini) ) AnfliJ«:35ffiUr(,»sc<b**Jf*K. -feJi/ 
©gf^x©MS£:^|fil (4i-C^li*|6j) ©^{cB^asStt 
*sS^§n.2.l«^B. S2 0{c^-rJ:^iK:. •b;l'©gW 
x©KSS7^ ifii©±g«: to/c o t: c ^ s c i * 1/ <- 
[0 112] ^•3^?t?8Pl 6©«B. ■fe;l'Pge©Jl 
S. •feji'f-^g^ (•;:/©P^Pg) ©inf6I(cil^rj:<, lo 
iiimmJ£{±-C. H2;l/©i|itiTr&€.Ci*iS?S0l^ 
1 0amm*S|-C*Si. J!!«5;^«lfa3!»**s^+^i& 
SCi*s*»3. l-fe;l'^*®;i-Si. ^^^*A«Ji«::^ 

[0113] 'm'ifii^mii:^<Dnmi^i<cm'Knm 

fcoTB. im©*S-c4>J:<. Sa»©^fiI:^r^?r?S 
fflLrtJ:t^. ^{b©3#:^iO'rB. mB. Hffiffl 
K:*}i,>rj»aiS©:*:ti»S:^ri6j©if*g|J-fgf;!/;^©j}it 

3^ ADIffltc** -C^ i^^gp 1 6 ^J^fS-r i C t 

[0114] mzcDmmmn^m^'^^ti 
1 0 {cffli^ hini>imt)im^®.<om^ <rmt 

mm±<DiS'Mn}tKticmm l r 5 ©4^if 4 c i *5 

[0115] nmtii^i>^m^mmf&t)tfi 



IS 

[0 116] ||20IKS{C*Jl>rB. HffiffltCfcWi 10 

[0117] *«Je«l(C». IB2©^WCDSf:«/X#<bffl 20 
S2jc-fe;i/PSaW3 (TJ i©ffl{cTiBS (2 3) 

[0 118] 

[|!t23] 1. 2gT.o/T. - (2 3) 
[0119] ttc. W3f^^^^^m^':^^ti1f\^ 

•€-©a5»©Ma • ?&sjaa«risa>s©*^c6-r. J^siS 

[0120] m2 4(icfri-§rJ:'}K.. tS2<Dmmo>SW 

©ffl-c^tK u fcWffirtfc H2 ji/pgs 2 ©if $ ©^Ji 6mm 

im^tim^icu, ilS!tSl5^©-fe;l'PiM2©JS$^:. 

•€-n-en©-feJi'PBa2©Wrffl*5. 3*^3^ (024 

(a) ) . mm (02 4 (b) ) . xit3iMm 

(02 4 (c) ) -C. ';:/'Jf*Wt,»^J^*^e.»C>^JI5K: 40 

mifi-^xmm<fj:i^'!>icmt$ii^ctmtL 
[0121] ttc. w2<DBmm:^'::^mm^^^^ 

A«js(* 1 0 {cffli> 6tiSfSutv:^«fn^S©^7 ©tfS t 
tr. 02 5{c^-rj:5cc. H2;i'oa^ft^ft©, sr^y 

X©ma:^[6l (*'i:»«7^|S]) ©ft 3 (L3) i. . its 
(-a) «gi3©*S»rfflJ^©ti^{C«SS (ft 

2) ) (P3) iOTX--ci7 htb [ (L3) / (P 

3) ] 4> Tias:(2 4) icn^-rmm^mittj^^icm so 
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(!£L/r^c€>4>©5rW-SCi*srt€., C©<fc^«:«fiS 

ifiviti. ia2 5«:fct,»-ctt. «Jtf*7&J. lli©-'>i* 
A-fey^> H 3K:^SI$tiA:g^B 1 44W-r5fe© 

©ti^^js-r. 

[0 122] 

[|!(24] 

0. 5^ [ (L3) / (P3) ] £2 ••• (24) 

[0123] m2<o^m<om^':^mm^^~t}Am^ 
mt. -ecsfijtis. 1 5oogijiTr*sfe©t?. *© 

l 50 0 cfa'&,rx^6h(DDmtbl\ 
[0 124] -'^-/;A^®ftlffl©aS (!<!»©« 

^B-?-©ss. ^^SJSoJi^ccB Hz i'y > h©iia) 

ffitl^as^tt©ll*>e>. ^^c< i 4> I 5 0 0 gfeiTr* 
6Ci:i)mtbi<\ 1 5 0 0 g?:fi^^>i. Hftffl© 
IS. ji^ai£*-F©Jt«Wil8l»i»«Stc-Cfc. f^sr 

<«i 2 0 ogWT-c*»). I 0 00 g&.rxs>tiii. 

[0125] jsz.ijAm&w 1 m<Dim ( i fflft©» 
B. wmm^mmM'^h, ij>?c < t *> 1 5 o o c m' 

JiiTT'*SCi*55?* Ul<». 1 5 00 cin'?:®^?. 
t. Hffiffl©^. iiSae-t- h'©H:«^&=J^i-»l^®ISK: 
r*>> a«-rsci*s*s. 3f>«:jfiF*i^<Bi 00 0 

c m'&rfX$) •) . 8 0 0 c m' fe^T-C^nti, lliS^cS 

m^mcj:mL\.mmmichm^6ctifixti-k.ib 

[0126] m2©*?a6c*ji>rB. ±ii©««©:^ 

[0127] mi (OmMRZJ^m 2 (D^m(D7^=-iJAm 

m(o-bf\^mm<D£mmmnibxit. 
i^'kNo.mMmmmwtbxm^.^im^. mrji^ij 

mm\i^^^h':)mi±m^t'r6ctmtbiK 

MftWKB. 7;^5:^ (7;l'5:f©<t>-C«. a-T;l'5 

jl/3-7. f-i^^T. -i^+^-rh. Sic. Si N. A 
y^^'^ATJl'S-'J'Ai/y^r- h (LAS) . 

j»S|Sl3-i?x5-f h (IS^*li2lSlLTl»^Cl»3- 
v'x^'f h?rStt-r.5„ C©^iffil^]:3"y*5'f h«te 

«ss$AiiSiO so'cn6©ai^ • a^^e^cs 
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ttimt Lt,^ TJlii-. S i C. Si N. Av 

{Cffl(,>6tv-5*i, ^-Chmitmrnt. =f;^h®*-c^5» 

H2;upi5ISil5Ii;**)|sf'C««SniCi*i 
[0128] mmmrn^ 

B. wjacc^ojgwi&ifejfrs, iRftc. 3. ox 10-' 
/•C«±®il5(SHU5g1i**if K )& 5 <!: , :</xse^{ k©:A: 

MCC . 5 . 0 X 1 0 - ' /"Cfei±CC jS & <!: Sf 

ttii. 1 . 0x1 0-* /'cm^omBmn 

■5ifi«?!Hia8ttlSl±5ai*«/jN 3 t,i. 20 

[0129] tfc, mi <own'mm2 <Dmmm^^ 
e>ns>'^::^*A^^©»^ffiJf^«tL/-cB> wtm.tm%. 

Atf. n, tiR. fin. HftffJ. nn^. 

[0 130] »l©^Riyt»2©^W©''^^*Al« 

Ocpsi (l^:^-<>5'S/cO©HzJl'^) 300 
~1 200 CP s U<, 40 0~9 00cps 30 

i *5 Li^. ^mmoj^-ijAmmmtmm 

©Sf*'Xffl^{Cfflli-5ti^. 1 2 0 0 c p s i ^rfixS 

tmt}mmmmtfj:?>ctiii.$>?,-i3. 3 o o c p s 

[013 13 $/c. PgS©/f3*l. 3i«2 0~2 0 0 
OymT. 2~1 Om i 1 (1 0 0 0»©1 -O^) Ifi 
lfftb<. 2. 5~8mi lj5J$6K:5f* Lt,^, HI© 
l6?^Ra=m2©«M©''^^*A^j§i*Ba«I$©gf:^/;^ 40 

eai^fiTJS^SS^i^cSCi*!*^-:^, 2m i l* 
mxi>htmBLi)i^&tiCtiii$>i>, 3e>K:. 2 0 ti 

[0132] Sfc, *I6B3«, H 1 ©^B« 2 ©1% 

Hjt*ifii^^b-a'/'c'b©-c*-3r4>j:tri. -r^ct)^. m 
1 ©I6WK. fra©^j£:*iSffi#s (m 1 (om^mi © 

Pi) ^#^3-a-CJ&-5.<fc©r*-jr*>J;l^. c©J;^«: 
«fiS-r€)Ci(cJ:o-C. mi©^WSiy'll2©IEHJlcj; 50 



!RFig2 0 03-3 3 66 4 
22 

[0133] ^^m<Dmtf:^mtmmwit. ±m<d 
[0134] m «. )i4JiJix«fti!«i**T;u* y 

i*^(C« JfStCffll^^en-S, #(C. K. Na> Li. C 

[0135] C©Ji^. gf;?/;^?Wtffl^N:^*A«jg<* 
©H2;bpgM©£gfll*Rl5ti|s4it'-c«. mtf. 7;b5 

y;l/3r.T. 5^3f-T. -tf^^-Th. S i C. Si 
N, A7-fh. •;5''i7ATJl'5X'!;Ai/'J-!r-h (LA 

S) . y>K9^3f>. ■^n-:/;^*'f h. ;^b*^;K 

^)©^W'2.Ci*JTtS. 
[0136] «t>t?^. TJl/St^-. S i C. A7-< 

[0137] im^<mii7.mmmm<r>mmt 
x«T^i'*';±s^B*^w^*fe©'c*4«^. 
t©5icc.%m^aw-c. mij:^mm>^^tih.wm 

©■fe;H!gM©^S«fiSl5t*4J:«3 fcT;i'*y^«Sc;/X 

rT>*-«JHJ iC^0Ci*5$>S) ^S:-b;l'PiS±Si:; 
/X»-b>'l'RIM4'K: S 4>©«:3Ptf 4 C i *ir t S. 
[0 138] T>*-iB5KiL/rB. mif. B. A 
1 . S i . P. S. C 1 , T i . V. Cr, Mn. G 

a. Ge. As. Se. Br. Zr. Mo. Sn. S 

b . I mmi. ^tihwp hWAtiWi < t «>-«© 

[0139] ^mi^\t. mm^t. l.tah^st;!' 
*y^S!y^/XBT;u* y±s^iSic:L-?>-r< . 

A«i&ft:©ig^fiK^:^i|SfJ: 0 {1^6 iffi5fea«J{C 

(oBsntfc. i!«S)i*©TJi'*y^i5^T;u*y±ffl 

i©]St6*5}tP;i6n^./ci{). *S*WKJS{*©^ 

>y^©^ftK:J;-:,-cti}#Lt:*Jd, -e-of^fcfitu 
*a}#T.SC4{Cj;0. fflftittjiSS<i:©K(cr>:<7- 
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[0140] ttc. :^^mmtiJ:^mm^^~iJAm 
mw<Dm(omibx\t. mmmxam&i^. scr (s 

elective Catalytic Reduct 

ion) sift<D^mmRumMimxit^<D\,>-rm^<ov^ 

[0141] tKom-^, scRmm^thxu. m 
n^m : V. V I . V I I , V 1 1 I im^^ 

m \ CeO.XtSLa.Oa^CD^i^K^t^: cn6© 

-««±oa-&K{t!B)X»cn60i!>^j: < t ^-mt z lo 

r i <Dm.^m{tm : N a . K^cDr;i/* 'J #)im<b!^ : 
SO'B a . S r ^<Or)Vti ^)±Wmmi)^hUi,mi)^h 

[0142] W^©Sf **;5^^^I:ffl^^-/7 A|»jg(*® 
r> ^^ar^^-T^ S i C. S i N> 

•;^'i»Arji/5::^'>A'>';-!r- h (LAS). >;> 

SCi*s-CtS. *r4>g!fb!K5ISH. =JXhO,.^,-Cfc» 
[0143] 3 etc. *^BJ©gp;^/;3;#^tffl^^:::*A 

O,. H2:t7'fK A i,o,&o'cn6©-«fei±©ffi 

[0144] Mi:t>Ami«>. Hz.'l'PiMil^ 

[0145] swx*^^ccs o,*s»a-rsJi^. 

fflf*©1KK^^b^P;J<'eWTT i 0,*WSLl^*5, s 
0,*i(6?gg ( 5 0 P PMWT) ©Ja^«!^«cSiJ|®«)S 

[0 146] T i 0,{S:, as. r:f5?— fe' (An a 
t a s e) S!*Jffll>6n-S. Jl'g=-;l'M«J:baffiffl*i/jNS 

[0 14 7] tV^'f hiUrttXS. YM, ZSM 
-5S!. (3a!^©fc©?:ffll<»5Ci*J-Ctf'S*s. iSf^tt 

©ii**^6. TJi'*';fiX»©$wa«ffi:^jffs^-5ci 4o 

*««S-C**. iW?SH4©H*>6S i 0,/A 1 ,0,tb 

5t(±if SCi*W$Ol». S/c. A 1 PO^S 

APO. p($oi/i;^r-h, ®t^{b^!g)^>jif3i(cm»-5 
ctJ^s-rti. «ra?©)wsffii4fiS^'&-Y:t>35afta}tL 

[0148] y y K^? >(7'©Ji^K«. A 1 , O3 i 
L/TS. *'>v^. ■1'-i'M^r;l'7r§Sfeti^©i«Sffi 
ffl©fc©*iSf*H,^ 

[0149] j^=.ijm^w mw) (DimmWit, 

1 0~5 0 0mVg©4>©*fflt»6Ci*ir&.S*5. 50 
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JH*©«a^iiSitt4#®TS t . 1 5 0 m' / g JiiT 
©*>©*JffSLl». 

[0150] »#«©«»i l^-Ctt. l?l|jt«. P t . 

■r©#*fi«0. 17~7. 0 7 g/L (''^r.^>Afta 

SO) fflC>5Ci*i|lT3!0lr>. 
[0 15 1] ^^MiUrW. V. V I . V I I . V 
I I IlR©a^^R?:^tfSCi*5-c^^. 

[0152] *^w©Sf=y;^^^bffl^^-* A^i»(*K: 

Utif^T i O^R\tk I.O3. P t^*#JIIS}#H2':i-7 
-fh. Cu-^JFe. Ag^S^-fe':i-7-/ h. CuCr^ 
^^N^a^T i 0,X«A 1,0,. V-WS}#T i O. 

m^m\ii>^ti)iT%i, Vti^LUIfih. V-W-Ti 

La,0,l?©#±«K{b!^. Siy^cn6©S-^K{b!KJ. 
36(C. Z r^<b©a^K{b!^*ffll»SC<i:*5rtS. 

8iJ©iiWi!liJi4 ur. N a *K3?©r;u* ^mm. 

Ba. S rl?©T;l'*';±5BK^t!8)fcjlfjiK:fflt»SCi 

[0 1 5 33 Sfc. ii3R94$t?SCR{CfflCiSfc* 

^WL/r^c?.^©-c*S{:iAi5f* tt,^. 

^ — fe>jgs$4tfi©s o x?ia*5ffii,^ (t«ix . 5 0 p p 

[0154] i^^moma^wm^^^-timmwo 

iJjggiLrtt. ffiWtTiO,. A 1.0,. ■fe':t7-< 
^^©^if*S^^b^'S^/^-*A^i^^:CC)^!^^gl.T. fjJJgrStt 

T. a^*<^:Mj«Ry^HJg«ii*-iffi^c^Hfji^/^K{b«J 

?:yN::.:^;Affl(*KfiXJ^Lr*>J:l». 
[0 15 5] 7^^— l^;Hi>!/X^bffl{C». NOxS 

^*/)n*^^L-CN H, S^N-* AMj«* S C 

RMii©^SSfflliK:iBS'r S N H , x y 5- :?"^)B»!l!j«K:2ts: 

[0156] u%s. scKfmmicm^^htii>f^~ij 

») 5 0~6 0 0-feJl/ (5 0~6 0 0 c p s i ) ©(>©* 

WSCi^i-CtS. SCRJglEJ*. ^^^*A«!^i©» 
15I^WaHaK:^5:St:fS/c». 5 0-b;P*?«S-C*S 

i. 0?a©isic;tstt*^.5ci*s-r*'^*. aiiteoo-b 

^U4iB;i S i^«S8*i|| < L- •^''T < S C <!: *s* 
-^T « 10 0-200 iZJP^W^WIili©,^, 

ifh^m^Jm-cibhifi. *l6WK:tet,»rtt3 0 0i2ji/ 

W±©-'^ A+M#*i$«oItg i Aj: 0 . 8£ o T 3 > 
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[0 157] -feJUPgHWifSti^ 3-5 0 5JU (m i * 
E»©S)Cc^S*!itt-rs/c»K:«. 3~ 1 0 5 JKDiS 
[0 15 8] 

[0159] WT. m 1 ©^W©JliSt^ 1 ~ 9 SO'tk 

5iL/r> aiKTFf J;^&i:i,>K:S?c4*t lo 

-TA. B. C. ]Sl.ar}\^itA. B. C) ?:Mf4(Cffl 

i.>/c«js<* 1-24 ambtc, 
[0160] mmm i 



2003-33664 
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ft-fe;U«3g-C. itS*S4 0mm. ;gS*i4 0mm, •fe;l' 
RIS CJ:/) WS*S4mi 1(0. 1 0 2mm) > 
^&ifi6 0 0 c p s i . -kJVh'y 1 . 0 3 7 mm© 
,^x.tiAmm.W (««<*!) *{^ISL//c, T^Uitf-B 
W> MI4!^tt<!: or. S^3SE*l6)K:>pfL/■rgl:^c:fr|fiI©>'^ 

: 8. 40x10"' [1/ 
K] . Ipimim (C) : 8 20 [ J/kgK] . 
a(p) : 1 900 [kg/m^] . Mf4l^e^* 

(A) : 1 4 [W/mK] . t^iS-^^^ ( V 1 felBl 
If) (E): 4 OX 10' [MPa] , ?rWr*4>©r 
*S. W±©1vtif4!^ttRO*H2.'l'fllji7=-if?:*iS)-C« 

Itc^f. 

[0161] 

[^1] 











55 — 


Vim 




















9m 




Bid 
















p 


A 


E 














(J/k£K) 




(W/mK) 


(QPa) 








1 


8.40E-^ 


820 


1900 


14 


40 


600 


4 






2 


BjOOE-06 


820 


1900 


16 


35 


600 


4 




3 




800 


2800 


2.94 


72 


300 


10 




4 




820 


2700 


20 


95 


300 


10 






5 




820 


1900 


14 


40 


300 


10 




6 




820 


1900 


16 


35 


300 


10 




7 




820 


2700 


20 


95 


400 


4 






81 8.40E-06I 820 


1900 


14 


40 


400 


4 






9 




820 


1900 


16 


35 


400 


4 




10 




800 


2800 


2.94 


72 


600 


4 


11 


■;1;I.:J>!=1 


800 


1900 


i1 


50 


600 


4 




12 




600 


2000 


2.1 


45 


600 


4 






131 8.40E-06 


820 


2700 


20 


95 


600 


4 




14 




800 


2800 


^94 


72 


900 


2 


15 




800 


1900 


2.1 


50 


800 


2 




16 




800 


2000 


2.1 


45 


900 


2 


17 


a40EH)8l 820 


2700 


20 


95 


900 


2 


16 




820 


1900 


14 


40 


900 


2 




19 




1 820 


1900 


16 


35 


900 


2 




20 




800 


1900 


2.1 


50 


300 


10 




21 




800 


2000 


2.1 


45 


300 


10 




22 




' 800 


2800 


254 


72 


400 


4 


23 




800 


1900 


2.1 


50 


400 


4 




24 


■:II.1:S<M 


800 


2000 


Z1 


45 


400 


4 



m) Bltt:X3t«l4(::Sia«^A 
»2) 8.40E-06li8.40xlO^#r, 



[0 162] m^^r'f-^^m^\ nm^i^'o ^90347. ^ [^/m'K] . 

l^rfrlB^ (11) (0^^(0^^m.^nmUcm^s >'^ ( Ac) ^3:. 1 . 3 7 1 7 1 4 [W/mK] -Ch^fc. 

::^ttJ>.Wm^tc^^n^mmmn (<QSk) kt. 3. 4 40 tt»S;*TiSS (25) - (29) tC^-To 
8X10' [mVm*] . >'>::.:^;A-fe;l/7K:^B:S (Ho) [0163] 
0. 0 009 3 5 [m] . •fe;l/|^gS ( c ) ti. 2^ [1^2 5] 

GSA [mVm'] =4x (-fejUf^;^ [m] - V://! [m] ) / (0. 02 5 
4) 'x-l2;U«g [c p s i ] - (2 5) 
[0 164] ★ ★ [^26] 

Ho [m] [m] - 'j^jf [m] - (2 6) 

[0 165] Tir Tir [^27] 

Pc [kg/mN =*t*«S [kg/mM x {l- [m] -y>^ 

m [m] ) V (■fe;bf^r^ [m] ) M - (2 7) 
[0 16 6] 50 [^2 8] 
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27 28 

■kjimnm [j/m'K] =ttmm L J /kg K] xM:i*A«jg*>§8ga [ 

ke/m'] -(28) 
[0 167] * * (»29] 

^^:^*A■b;^flG®^ [W/mK] =tmjfte»$ [W/mK] xy^ff [m] 

/^z)lfy^ [m] - (2 9) 
[0168] «c*J. fiacDJ: ^{C. C 1 ?:9iS-r-5/c i^iffBiC (11) (OmMOM^O^W^mit tS>-ca2 

0. 061W/mK. Nu = 3. 77*iffiSl/> L= [0169] 



0. 04m. t, = 5sec, AT= 5 0 0 K?rji!RU 
r^f 6*12)0 1 = 1 . 6 1 X 1 0-'^}*fflL/?c. t^±®!«io 



[«2} 











e 




Hd 


QSA 






(m) 


(m) 




(J/m*YO 


(W/mK) 


<m) 


CrnVm*) 






0.001037 


0.0001016 


354i>8244 


290347.6 


1.37171426 


0X)009354 




8i)0E-O4 




0.001037 


0.0001016 


354.08244 


290347.6 


1.58767344 


0i)009354 




7.12E-04 




0.0014665 


0.000254 


885.94845 


708758.76 


0.50922294 


0^12125 


226E+03 


4.46E-04 




0.0014665 


0.000254 


854.30744 


700532.1 


3.46410162 


OJ0012125 


226E403 


1.B2E-04 




0.0014665 


0.000264 


601.17931 


492967.03 


2.42487113 


OJ0012125 


226E403 


2.31 E-04 




0.0014665 


0.000254 


601.17931 


492967.03 


2.77128129 


0.0012125 


226E^ 


^06E-04 




0.00127 


0.0001016 


414.72 


3400704 


1.6 


0.0011684 


2.90E-K)3 


4.56E-04 




0.00127 


Oj0001016 


291.84 


23930&8 


1.12 


a0011684 


2.80E^ 


6.50E-04 




0.00127 


0^)00101 6 


291.84 


23930a8 


128 


a0011684 


2.90E-K)3 


6.79E-04 




0.001037 


0.0001016 


521.6057 


417444.56 


028805999 


a0009354 


3.48E+03 


1.55E-03 




0.001037 


0.0001016 


354.08244 


283265.95 


0.20575714 


0.0009354 


3.48E-M)3 


22ie-03 




0.001037 
0.001037 


OiM)01016 


372.71836 


298174.69 


020575714 






1.96E-03 


0.0008467 


0.0001016 
0.0000508 


503.16978 
325.92 


41259922 
260736 


1.95959179 
0.1764 




5J1E-04 
3.75E-03 




0.0008467 


0.0000508 


221.16 


176928 


0.126 






537EH}3 




0.0008467 


0.0000508 


232.8 


186240 


ai26 


i<j,':'>w#i 




4J6E-03 






0.0000508 


31428 


257709.6 


12 






1.36E-03 




0.0008467 


0.0000508 


221.16 


1813512 


0.84 






194E-03 




0.0008467 


0.0000508 


221.16 


1813512 


0.96 


■.j.;.:.H:W:irr!!i!.!<i 


1.73E-03 




01)014665 


0.000254 


601.17931 


480943.45 


0.36373087 






6.39E-04 




0.0014665 


0.000254 


632.82032 


506256.26 


0.36373087 






5.67E-04 




0.00127 


0.0001016 


430.08 


344064 


02352 


0.0011684 


250E4O3 


126E-03 




0.00127 


0.0001016 


291.84 


233472 


0.168 


0.0011684 


2.90E-K)3 


1.80E-03 




0.00127 


0.0001016 


307:2 


245760 


ai68 


0.0011684 


2.90E-»O3 


1.60E-03 



» 3.4BE'H)3I^48 x \0'i9t. 



[0 17 0] 3 ^2©i!!ffl>&ffll,^rHuieS (1 
1 ) (D*3%ff»L/i:ie^, *2 : 8 . 0 0 x l 0-'*5 

abxmmbtciim(om&\t. 35 [MPa]-c*-3fc 

mi: 8. 75x1 0-*=Sr^?/c. ^-oX. C©«jg(*l 

». Miasj (1 1) %88/c-rci*sto*>*. &.±<mm 
mm^ (11) mfctm^mto. «fc§^tt»is^ 
[0171] sfc. mhtiftmmi^ 1 ©w^i4©fffiii 

tfofc. r^Ct>^. mmWlA^^. iES*!4 0mmr. 
S3*s4 0mm©l^->::^;l'4W0ffil/. :V:^j-i-i-~liC 

•cTi o^H) ti^m (■>)->-y')\^<oAam<Dtf:^um2 
oo'CTio^ra) iio^^f^mfji&btcmic. v 



bfc, C©i^m4*3K:^-r. 'fete, «3{CteCir(S, 

mto. mibhtitcm^iiCitxtbXTjkbtc, 
[0172] mmm2-9. Raamm 1-15 
^)ifm<DmRi/-^)m^im 1 {c^-r*>©{c^^/c 

C <!: «^B||JS«»l 1 4 IBI«{C . 2 ~ 2 4 ^fp 

KL/c. f#64a;''c»ii*2~2 4©, ^ 1 {CTn-Tf'-^f 

*fflt,»^j»ft2~2 4K:oi,irfries: (i i ) ®*2© 

ffll/^-CiriBS; (11) ©:&iZl€:H-mL.fci!S*. 

mi) -csnofcsaofii. ffia©fii*SBgifiS (in?: 

Slfc-r3!i>S*iSC?;</;^^<-:^-©^»1^- J'^l'SdiltcteW 

[0 17 3] 
1^3] 
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0.000875 


8.00EH)4 


o 


o 




42 


0.0012 


7.12&-04 


Q 


o 




35 


0.000486111 


4.46E-04 


O 


Q 




50 


0.0(X)526316 


1.62E-04 


O 


o 




35 


0.000875 


2.31 E-04 


o 


o 




42 


aooi2 


2ME-04 


6 


c> 




50 


0.000526316 


4.56E-04 




Q 




35 


0.000875 


6.508-04 


Q 


o 




42 


0.0012 


5.79E-04 


o 


o 




35 


0.000486111 


1-55E-03 


X 


X 




25 


0.0005 


2^1E-03 


X 


X 




20 


0.000444444 


1.96E-03 


X 


X 




50 


0.000526316 


S.61E-04 


X 


X 




36 


0.000486111 


3.75E-03 


X 


X 




25 


0.0005 


557E-03 


X 


X 




20 


0.000444444 


4.76E-03 


X 


X 


11133111 


50 


0.000626316 


1.36E-03 


X 


X 




35 


aO00876 


1.94E-03 


X 


X 




42 


0.0012 


1.73E-03 


X 


X 




26 


0.0005 


6.39E-04 


X 


X 




20 


0.000444444 




X 


X 




35 


0.000466111 


1.26E-03 


X 


X 




25 


0.0005 


1.80E-03 


X 


X 




20 


0.000444444 


1.60E-03 


X 


X 



» 8JOE-04ti:8.00 X iO-*^t. 



[0174] 02 6 w. :^Bm<Dmmm'cnibntcm 
m (Buia^ (11) mtc-rmmm ^z'^!^^ 
mtKD^^ifimibibti-r. oMm-vmiitcmm m 
(11) imtcsrj:i,^imm m^^y-j^^^titim^ 

^(c, laias; (11) ^mfcirmm.w mmm i ~9 ) 

(tblStSI 1 ~ 1 5 ) i«. 

(11) <D^<Dm^<Dmm^vy^mntbx, 2-0 

[0 17 5] OT. m2 0^W©||ilif»ll 0-2 IS 

flc2 5~4 0^f'PijL/c, 

[0 17 6] HiSt^Jl 0 

(BS#!1 0 0mm. S3*n0Omm, PSS 
CDJf 3*^ 10 1. 6 /Lt m) > •fe;l/Sffi*U 0 0 ( c p s 

i)©. TJl'5:fC?:ffll,^fc«3§»2 5?:, IDSSt^lt 
l^««:l/t:f^Ufc. C©«jgft2 5{c». 02 (d) 

fc. JSte, S2 (d) l^^l.t^7.^)'j VAOfSmt. 

A«it<* 1 0 ©±ffiif 1 4 (cKfflTS;^ y h 4 © 



S$*^^^*'A^JS#1 0©itS©3/l 0 (:M:{*:e«3{C 
«30mm). >;> h4©>'N-:<7AJ1J|±CCR 

ttb/ttfit^l*:^!^]©*?*. >'^-*/^}1#©:^S«:MS 
1 0 0 mm i l>fc tf 6nfc«3§f*2 5©fta{3:7 8 5 
cm', 27 0g-C4>ofc. CO^jSft: 

Wmmt. 8 0 0 'C ( 7 5 0 •C*-C«i' ^ 

i&Si*T^4{CmT. 
30 [0177] m»j!F{CcfcSWfl«SSttWi^ 

^u<oum^ 4 0 0 "Cfcsj^s nfcsai^ccAn. 2 0 
*5?cwn{<. ««i^©sa%5o-c-ro±»S'e. 1^^ 
[0178] mmm 11-13 

1^10111 0(c4st,>r. ^)\^m^. Hzji'Sgg. ;^';-^h© 
4 ic^.tjf: ^ t,c^^tc c mmmmm 1 0 1 

40 P11i{C b T«i§(* 2 6 ~ 2 8 ^rf'Ptlf U fc. -e ©ite^SO' 

[0 179] 
[*4] 
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25 


4/400 




1.0 


^lOOnvnxioOnvnL 


76Soo 


270| 


600 






26 


10/300 




1. 0 


016CkiwnKl6OnmL 


28510O 


16801: 


700 


mm 




27 


4/400 




1. 0 


^130nvnxl30minL 


1726CC 


560k 


750 




«^7-A 


28 


10/300 




1. 0 


^ lOOnim X lOOmmL 


785CC 


7eof 


750 



[0 1 8 0 1 4 * ( (L 1 ) / (P 1 ) ) ». 1 0 0/3 5 = 2. 8 6V 

(iea*n O Omm. S3*U OOmm. filS C<D«^f*2 9?:. mMj^K:J;iW^»Sitt5? 

©/fSjWlOl. Bum) . •fe;USgg*l400 (cps ii4tf-3fc<i:C5. K^^SB. 8 0 OXIigi&trmJ? 

i) ©. TJb5:^C?:fflt^/c1iji(*2 95:, HJfeWlli Tfto/c, W±Oifem5:* i^T^S (C^T. 

iaifii{cor{'PSL/c. co^ji(*2 9«. 013(c) [0181] mmmi 5~ 1 6 

«:j^•rJ:^^^Jgtt■C-2©SS*J3 5mm©JE:^f^•C. HiSt^l 4{c*sl»-c, W*if, -fe^UJi-Jg. -b^Ugg. HI 

fi3*si OOmm©mi©-fei/^>H 3€:4ffli;Sffl ©-fei^y > h©«ji%«5(c^-r<t5(cS:^/cC ifeiJ^ 

©MJfJ (»rffi©fi2*i3 5mm, SSAll OOmm) © BjlJfSt?!! 1 4 i|5)«CC L/t:tgji#3 0-3 1 5:fPilL/ 

Hl©H2y^>h8ffli?:}a^^t)-a-CH2^>h-CS^ fc. ■e©i^mSi>Wlfe»llttSSil©Jg^**<!:»r^5 

Lttmt<Oi><Oi.bft. »htlftm&W2Q<Ofmit7 20 {C^^, 

8 5 cra\ Sfi«, 2 7 0 g (■fe^> h^»^< ) "C [0 18 2] 



Hl©42y^> h 1 3©7X^i' hit * [^5] 





«« 








((L1>/(P1)) 




^ p 








Bl»114 




2B 


4/400 




2. 86 


1.0 


^lOOmmX lOOmmL 
□SSmroXlOOiranLjO 


789ec 


27Qi 


600 






» 


4/400 




1Z. 5 


1.0 


^lOOkimKlOQkimL 
□frrmXlOOmniUn 


785CC 




030 


2S£ie 




31 


lo/aoo 




2. 86 


1.0 


01OOnniXtOOiiiniL 
□35Rffi)X10Qnmljfl> 


TBScc 




750 



[0183] mmm l 7 30 J:Siij^««ttS?IK5:tf o/ci C 6. K«fiS«. 8 0 
■k)l'9[m 0 Omm. 1 2 Omm (^Pg 0-Ci@it>rM»-C*ofc. JJi±©i|g*5r*<ttorg6 

*>$t?) . RIS©il3*n 0 1. 6 Mm) , ■fe;USgK3!)5 {c^j^-T. 

40 0 (c p s i ) ©. T;l'5^-C5:fflt,ifcm2©''%- [0 184] HifiWl 8~1 9 

ig{*32^. mmmi tmmcbximbtc. c(omm n^if^y v<Dmm.^mvzmri:^{c^^fccti:A9^ 

<*3 2«. SI 7«:^-rj;5«fJ^tXt'S§*J3 3. 3m tiHitCai 1 7 <!:|ilfi|{CLr«j§^3 3~3 4*f^»L/ 
m©ll2©-bi'^> h 1 5%3©CcS®l/fc«l3g©4>© fc. -€-©*g*RC«?8«!i»tt»i:«©iB»4$i*ra6 
it/ it. ff 6n/c«jg^3 2©fta«7 8 5 cm\ fi {Cij^-T, 
MB, 27 0g-C4)ofc. ^/c, l|2©H2i^y>h 15 [0 18 5] 

©TX-^i? btb [ (P2) / (L2) ] B, 1 0 0 / 3 40 [R6] 
3. 3 = 3. 0-QSbr>fc, C©«3Sf*3 2€:. S«IP«: 



(18) 



2003-33664 



33 



34 













((P2>/(U)) 


((L3V(P3)) 


K » 












32 


4/400 




3.0 


1. 2 


^ tOOnvn X 12aTmL(B]6j;^) 
01OOmntX313innri.(O 

lOknralitTSaSfl 


78Scc 


270t 


BOti 






33 


4/400 




6. 0 


1. 26 


^ lOOmmX 125minL(mRli^) 
^10Qmmxl8.7mmLa> 


7ft5cG 


270. 


650 


m1m^9 




34 


10/300 




3. 0 


1. 2 


^ lOOnm X 120mniL(nRI]&A) 
0 lOOmm X 33.3nimLfl) 

1DrT¥T)l!tT3AKS 


7SScc 


760t 


750 



[0 1 8 6] lt»0<l2O 

•b^Uil-B (KSj^^I 0 0mm. 100mm. Pgg 

©/15*^ 10 1. 6 y m) . •fe;l'35S*54 0 0 ( c p s 
i ) CD. TJb5:^C;&fflt>/c-b;Hi§IICD. gf**;^®«S 

^fc«jgft3 5*. JliUJIIlil^SliCLTf'PSJL/c. C 

(Drn^W 3 5 «, H 1 8 {Cir;-r i: 5 ^j:Jf5*^-C-Ji(±©^ 

{t3 5©«:SB7 8 5 cm*. S«B. 270gt?*-o 



o/c. Ji(±©tem**<!:tf)T*7«:^-r. 
[0 1 8 7] |ISS«^2 1 

K^-TJ: ^{c^^fcc <t«WiSlifiW2 0 iigfilKi/t: 

[0188] 
20 C«7] 



I 










«L3)/(P3)) 


n » 












35 




1.0 


^lOOnimxIOOkTimL 


785CO 


270e 


750 




38 






1.0 


^ 1 QOnmi X 1 0QhmL 


78See 


ZS2K 


700 



[0 1 89] J:b«Jt?5l 6-1 9 

1 7 (ctew -an 2 ©-fe i'^ > h «S©ffJ^C)^li«»l 2 
iyfK:iitf4, ^mr^, wm. sja^rRsfc^-*; 



3 7 ~4 0 i:imLtt. i<mmRzfimmmi3Lmk<D 

[0 19 0] 
[«8] 











«*;?^ 


((L3)/(P3)) 












37 






1. 0 


^ 100mm X lOOmmL 


78Scc 


270c 


600 




36 






0. 24 


^2SOmmX60mraL 


2945 cc 


1B5QK 


550 




39 






1.0 


#10ftiiinx|0(fcnmL 


765CO 




550 




40 






1.0 


^10QhiinXtO(knfTiL 


T85oo 




450 



[0191] 

i>zi-i>:x.y'{ \-K.tmbx. mmi^m<Dm^^ (a^ 
1 ) . ■r^cto%is^^?ft««^tt©ffil,>«JS^* **i|sn& 

«S(*R!>W^r*{tffl^N:^* Afl!llifili*?&Ji«-r -5 c t 

[0ffl©S*)&ijiB^] 

[0.1 ] *^BJ©Sf:^^X^tffl>'^-*A«®^*©-{?!| 

isiicwfc^-rsiwia'c. (a)«*«sia. (b)«^ 
2 ] ;^ h €r*-r ^)*^BS©st;y;^^tffl''^- 



* A«jgft©-«ai«:«^;wK:^-r*«H0-c* 

[03 ] ;^ 7 h^wrs*:^i^©»;yx^{tffl^>- 

* A«ig{*©ffe©^?:«^9t)KS^^i4mS-C* ^. 
[04 ] 7.^)vV %WT■6*^?«©gWX?f{tffl^^^ 
*A«ji(*©fl!l©WI«gijSWCC^T«4aST*S. 

[05] X h **-r s*is?g©p:yxmtffl^>- 

:«7A«ji(*©f6©^4«SWCC>nT«4tI0-C*i>. 
[06 ] X y V h€:WrS*l6l§©SWX^bffl>'>- 

:?7A^iSf$©te(Dt»l>&«SW{C^n-ri4ta0-C*S. 

[07 ] x-; v^mti:^^mom7.w\mj^~ 
[08] X h *wr ^.*^W©Sf^x^fKbffl^^- 
[09] X 'J h 4Wr i*^?«©SWx^{bffl^N^ 



35 



(a)«^ffi0. (b)«^<DEffi0. (c)tt 

■e-cDWJiiii. ( d ) u^<ommT$> 5. 
[010] XV i^t^^^^momtf^mtm^^ 

*). ( a ) BHr ;HaM(c¥ff tCJgfiS 0 ( b ) « -fe 

[011] ;^ 'J h ^mth:i?^^^(DmiJxmm'^ 
TFfiftBjst?* 0 . ( a ) \t%mmM^ h ':>tcz<t)WL 

^^^th'S^. (b) «5yS*J^ttLfc0!l4-€-tl-eti 

[012] X >J h ?:*■r^*^^HJ©gf:y;^^{tffl^^ 

(a) »-fe;Hlll^gB^W(c^»rl/fcR (b) 

[013] S:^|6]{C53-*ll$tvfci:W±©l^ 1 
A-fed/^ > hOD§a©«^?:«StW(C^j^-riJi?«0-C4)S. 
[014] S:miCfmS*lfcrM±<Dmi(Df^^i3 20 

[015] ^mmonwmitm^^^ijj^mmt^ifih 

[016] 4 *illf S«lil©t^?:«S:W(C5^^SiB^0r 

mm-c^b^, 30 
[018] gW;:^ ©«8S:^r6i CCBBI9: § n/c-Ji(±©W 

©-t^«:«^W{c,T^-rsiB^0-e* 4. 
[019] SW:^©«SS*|6iK:ieg:$tifc-Jii±©^* 



a9) «fM20 0 3-33 66 4 

36 

* •3:)^tSl5^r*•r-&*^BJ©gW;^^kffl>'^^*A«jSft 
©fife©«?ii*^wtc^-riJiBj0r*s. 

[020] Sf :«/X©SiJS:eTfi)K:KS$n/c-W±©W 
0 ^«:^gI5?:Wr i*ISB^©Sf ^X^bffl-'^- * AflUSf* 

[02 1] gW;^©1t«E:»|SjK:i3t9:$4afc-«±©W 

•35^tg|5?r«-r.2>*l6B^©SP^;^?^tffl-'^^*A«S{* 
©ffl©{?!l«r«SWK:7j^-rSiB^0-C$)S, 

[022] gf^x©«jS:^i!ii{cEi9:snfc-w±©W 
©ffi©t?a^ii^««:7n-rsiBj0-c$)2., 

[023] gt;yx ©«2«£:)?|6) (CES: 3 nfc-«±©w 
0 ^ *8i54 -S^^ISWOSf ^X^bffl^N - * A«Si* 

©ffe©Fa?:«^9t]tc/T^-r^H^0r*.s„ 

[02 4] *|6B^©gf;</X^^bffl/^-:^7A^jS<*^C*5 
•r»rffi0r*?,. 

[02 5] *^q^©SWx^#^bffl>'^-:^;A«j^^*©^ 

(*©TX'>:d;H:b [ (L3) / (P3) ] 

■ri4S0f 

[026] ^m^ommmvnhtifcmmti^ (s ( i 
1) 4SSte-r) ». i'7-yi'-?'Siin©^*«si«>6n 
■r. Jti8«»i|-cfie.nfcfliaift (s: ( 1 1 ) ^si/cs* 

[f?#©i!iW] 

l--fe;U, 2 "-feJl'PgS, 3•••/^-/7A^1-S, 4-X'; 
yh. 4a-^}-ttgR« 4 b 5. 5 a. 5 

b. 5c> 5d. 5e. 5 f *AJ1-^©^ffi> 
6. 6a> 6 b, 6 c -^ffix i/gp, T-aMSB. 1 

o-m^'xmm'>^:^iyM.mMW, 1 3•••0l©-'^^A' 

A-fey^>h> 14-g^^a. 1 5•••m2©-'^-*A■fe 

i'y^h. 1 6 2 0 •••■fxhe-x. 



[01 ] 



[03] 



(e) 



(b) 
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[024} 
(0) (b) 
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[^10] 



(«) 



mil) 

(k) (a) (k> 

,2 ^10 
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[^16] 



[^12] 
(0) (b) 
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toxwr* z-wciCT" Mxwr* Ajaxiff* s^)(r" wxwr* 
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3G091 ABOl BAIO GAll GB02W 

GB03W GB04W GB05W GB09X 
GBIQX GB13X GB15X CB16X 
GB17X 

4D048 AA06 AB02 BA03X BA07X 
BA41X BB02 

4C069 AAOl AA03 AA08 BAOIB 

BA04B BCOIA BC08A BC42A 
BC43A BC69A CA03 DA06 
EA19 ED03 E[X)6 FB71 



